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That's A Great 
Presentation!” 


Get The One System That Does It All. 


Get the Matrix VIP™ for: 


Animated Electronic 
Presentations 

Add the pizazz of motion 
and sound. 


Desktop Videos 
High quality without 
high cost. 


High Resolution 
Slides 

Super sharp slides of 
boardroom quality. 


Color Prints and 
Transparencies 
Eye-catching handouts 
and overheads. 


Make great presentations with the 
Matrix VIP™ Presentation System. 

The VIP lets you (or your assistant) 
quickly and easily add exciting transi- 
tions, animation, sound effects, and 
video to graphics created with popular 
PC software. Use the VIP and its wire- 
less remote control to show your pre- 
sentations on computer monitors, TVs, 
and projection systems. Best of all, you 
can make last minute additions and 
changes at home, in a hotel room, or 
in the boardroom — even if there isn't 
a PC in sight! 

Call to find out how you can make 
attention-getting presentations with 
the Matrix VIP! 
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quality plots, overheads and slides. 


— an two forms to benefit different user 


EDUCE THE 


DRAG ON YOUR 


ENGINEERING DATA 


UNIRAS GRAPHICS 
SOFTWARE DISPLAYS YOUR DATA 
WITH THE ACCURACY AND IMPACT YOU 
REQUIRE TO MAKE DECISIONS FASTER. 


The study of aerodynamic behaviour includes the analysis of 
variations in pressure, temperature, etc. UNIRAS software 
was used to generate these typical displays, essential aids in 
design engineering. 


UNIRAS’ graphics range from simple 
monochromatic XY plots to complex 
3D and 4D color shaded models. 


For presentations, or as a SAAB 9000 
permanent record, any display can Courtesy of 
ff Die dias SAAB SCANIA 


be hard copied in the form of high 


UNIRAS makes its software available 


groups. Interactive, user-friendly packages 
enable non-specialists to apply the extensive 
facilities quickly and easily, while the wide - 
range of subroutines provide the professional 
programmer with an impressive choice of tools for etapa 
color graphics with new and existing applications. 


UNIRAS software runs on most mainframes, minicomputers 
and workstations, plus the IBM PC/AT. It supports the many 
graphics terminals and hardcopy devices at work on over 
1,000 computers worldwide. 


Call us today and let us show you how UNIRAS software can 
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Productive speed. Thats all 
the speed you need from your 
high resolution PC/CAB / 
graphics controller. 


And productivity — affordable 
productivity — makes the new 
Galaxy Mercury the perfect 
price/performance solution. 


The Galaxy Mercury has the 
unique Galaxy QuickSilver custom-built graphics chip set 
for improved performance. Add to this MagniCAD Instant 
Zoom windows for express edits, rapid redraws, and 
real-time regenerations. Plus 1024x768 or 800x600 
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GalaGraph 


1270 Lawrence Station Rd., Bldg. E 
Sunnyvale CA 94089 

Tel: (408)734-2202 

Telex: 6502552141 MCI 


hig solution and a 19” flicker-free, 
single-monitor display format. 

It all adds up to 5 times more productivity 
for AutoCAD, VersaCAD, P-CAD, and other 
leading applications. 

And all at price up to 50% less than the 
competition! Now that’s the kind of speed 
you need — Productivity that Pays. 


Galaxy Mercury. The Price/Performance 
Solution from GalaGraph. 
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COVER: Deneb Robotics 
rendered this scene on an 
| HP 9350 SRX workstation. 
The still frame uses 15,500 
polygons, six light sources, 
Gouraud shading, 
transparency, and 
shadowing. More, p. 58. 


FOCUS: Knowledge-Based CAD 


Automated 
Knowledge 


AI techniques are helping 
computers play a bigger role 
in mechanical and electronic 
design. 
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An Expert Scan 
Thanks to natural 


languages and expert 

systems, document scanners 
are providing easier links to 
CAD systems. 


By Parvathy Bhaskaran 
& David Wilson 


Merging Video & 
Business Graphics 
Integrated video tools woo 
the presentation market with 
price reductions and powerful 
PC-based creativity. 
By Rebecca Hansen 


58 | Animation on the 
Factory Floor 

Using the latest in computer 
animation, manufacturers 
can program robots, optimize 
resources and simulate a 
factory’s workflow. 

By Stephen Porter 


(67| Workstation Wars 

An industry analyst 
reviews the current 
workstation market and 
identifies the winning 
features of the latest round of 
performance scuffles. 

By W. Mike Tyler 


Whats the favorite so 
fem ofengineers 


lids-based CAD/CAM 
around the world? 


Design and manufacturing engineers 
around the world have found there's a 
single CAD/CAM system that gives them 
the power they need. A solids-based 
design system with the power to drive 
manufacturing That system is Euclid, the 
best-selling solids-based CAD/CAM/CAE 
system in the world 

Anything you can design, you can 
also manufacture with Euclid. Design and 
manufacturing have been truly integrated. 
Allinput-design criteria, manufacturin: 
information and Finite Element Model- 
ing data—reside in the same, object- 
oriented integral database. So they all sup- 
port instead of contradict each other 

You can see the power of Euclid ata 
Matra Datavision olfice in your area. For a 


demonstration, call (617) 938-1230, See 
why Euclid is the firstname in solid mod- 


‘ in lan spoken 
EULICL, throughout the word 
The world power in 
=} solid modeling. 
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Artificial Reasoning 


hat’s artificial intelligence? Is there such a thing? These 
questions provide never-ending provocation for computer 
scientists, philosophers, and pundits who seem confident, at least, 
that they have more intelligence than computers ever will. It all 
comes down to whether one defines intelligence as a uniquely 
human characteristic, and I’m happy to leave such ponderings to 
those who have the time and inclination to pursue them. 


A few aspects of the concept are certain, though: It is a technology 
that’s spawned an industry with increasingly high stakes, and that 
industry has not developed as quickly as its proponents might have 
expected. Developing systems that embody the concept is not a 
simple affair. If you set out to create an artifically intelligent 
computer system, you have to begin by providing the raw materials 
for intelligence to work with—namely, real-world experience or, if 
you're a Platonist, some formal structure that transcends the real 
world. 


At any rate, artificial intelligence and computer graphics ought to 
go together, for visualization is one of the primary techniques of 
intelligent thought. But we’re not quite to that point yet—graphics 
technology is not powerful enough to be totally intuitive, and AI 
technology has not progressed beyond the straightforward rules of 
step-by-step logic. 


What we do have are expert systems that provide at least the 
capability for artifical reasoning. Challenges such as diagnosing a 
disease from clear-cut symptoms, troubleshooting a malfunctioning 
locomotive, and configuring a computer system for a specific set of 
needs have all been met with some genuine success by expert 
systems. And as this issue’s focus on knowledge-based CAD systems 
reveals, expert systems are beginning to make their mark in design 
and engineering. 


The reason they haven’t made more of a mark is because design is 
not strictly a formal process that always follows firm rules. Indeed, 
the distinguishing trait of a good designer may well be the ability 
to make intuitive leaps to a plane somewhere above the ploddingly 
logical. But this is exactly why the refinement of knowledge-based 
CAD systems is so exciting: They hold the potential for freeing the 
design engineer from handbooks of formal rules and, in so doing, 
place a greater value on his or her creativity—a uniquely human 
quality that cannot be duplicated elsewhere. 


Tom McMillan 
Editor 
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hen your business needs 
graphics, but your graphics 
system needs a boost—turn | 
it up! With a graphics 
processor from Logic Sciences, 
you have the ability. 


Capability. 


_Agraphics processor from Logic 
Sciences accelerates the conversion of 
graphics data from vector to raster form. 
Unleashes the full graphics capabilities of 
_ today’s sophisticated printers and plotters. 
And improves the productivity of your 

host computer. 


Flexibility. 


Choose from a family of solutions. Need 
business graphics? Try the Turbograph® 300 
add-in board or desktop unit. (The Series II 
model allows up to seven host computers to 
share the same printer/plotter. And the most 
recent addition, the Series III, has a built-in 
IBM * 3274 cluster protocol converter.) 
Or, for more demanding CAD/CAM 
applications, try the Turbograph 700. And 
when you need to process huge amounts of 
graphics data, the HSR®-11B is available with 


an optional disk storage system. 
Compatibility. 


: Logic Sciences products are compatible with 
: industry-standard command languages, 
providing immediate interface to hundreds of 
application packages. And because Logic 

Sciences processors are operable in a variety © 

of hardware environments, and are upwardly 
compatible, your initial hardware and software « 
investments are protected. 
_ Excellerate your graphic ability. Contact the 


company that has specialized in raster 
graphics since 1972—Logic Sciences. 


5 oe oe = LOGIC SCIENCES INC. 
| sf isa sete taal Loge Sobers, ine as oo - 41000 Wilcrest « Houston, TX 77099 + 713/879-0536 » Telex 706691 
urbograph is a registered trademark o ogic Sciences, nc. 
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EX WULTISYNG XL 


MultiSync XL 


Breakthrough MultiSync 
technology for CAD/CAM. 


Resolution up to 1,02 


Whether your big ideas take the shape of skyscrapers or 
screwthreads, you’ll find the new MultiSync° XL the perfect moni- 
tor to display them. Because it thinks as big as you do. 

With 1024 x 768 resolution, it has the sharpest graphics of any 
MultiSyne monitor. It has a reduced-glare 20” diagonal screen. 
And operates in analog mode. For an infinite variety of colors. 

The XL works with boards for old and new systems from 
PC/XT/AT (and their 100% compatibles) to IBM PS/2 and Apple 
Mac II. Because it automatically adjusts its scanning frequency to 
whatever board you use. From EGA to PGC and beyond. Speaking 
of beyond, with the new MVA 1024 graphics board from NEC, 
you’ll be able to take the XL to an even higher standard. 

So, to create brilliant CAD/CAM ideas, just use your imagina- 


tion. And the monitor big sind to express it. For literature or a 


IBM, PC, XT, AT and PS/2 are registered trademarks of the International Business Machines Corporation 
Apple and Mac II are registered trademarks of Apple Computer, Inc 


NEC is a registered trademark of NEC Corporation 


NEC 


STRUMENT 


rigorous standards for quality, relia- 


bility, and service. All at prices 
starting from $4,695* 

Watch the DMP-60 series double 
as a scanner with HI’s unique 
SCAN-CAD™ option. Quickly pro- 
duce multicolored drawings when 
you use the Multi-Pen adaptor. Plot 
several originals—without tying up 
your PC when you add HI’s buffer 
expansion board. 

Select media as small as 8%"x11" 
or as large as 36"x48". Load either 
DM/PL™ or HP-GL 758X-compatible 
software. Then watch as your plot- 
ter quickly produces a drawing 
polished to a precise resolution of 5 


ten-thousandths of an inch. Smile 
when you see smoothly formed circles, 


curves, and lettering. 
Explore HI’s host of support 
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HOUSTON 
INSTRUMENT 


A DIVISION OF AME TEK 


Houston Instrument, SCAN-CAD, and DM/PL are 
trademarks of AMETEK, Inc. 
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News in Brief 


Adobe Systems’ (Palo Alto, CA) PostScript page-description 
language is much in the news from the electronic publishing world. 
At the recent Seybold Desktop Publishing Conference, Adobe and 
Next Inc., a two-year-old company launched by former Apple 
chairman Steven Jobs, announced the joint development of an 
interactive version of PostScript for use in workstation display 
systems. Under development for 18 months, Display PostScript 
supports outline fonts, arbitrary line widths, rotation, color, and 
other graphics features. Jobs, whose company is rumored to be 
putting the finishing touches on a workstation for higher education, 
says Next developed Display PostScript because it “‘allows us to 
achieve true WYSIWYG from the display to the printed page, since 
the same imaging model is used for both.” 

At the same venue, six developers announced PostScript “‘clones’”’ 
that they claim will provide compatibility at a better 
price/performance point. Bauer Enterprises, Control-C Software, 
Eicon Technology, Lincoln & Co., Raster Image Processing Systems, 
and Phoenix Technologies have all licensed the Fontware library of 
typefaces from Bitstream Inc. (Cambridge, MA) to generate fonts 
that match the character widths of PostScript-generated fonts. 
Imagen Corp. and Conographic Corp. showed their previously 
announced PostScript clones for the first time at Seybold. 

According to Adobe’s Liz Bond, the “clonee’”’ is not surprised by 
the activity. ““We see it as a validation of the market we pioneered,” 
says Bond. “User’s should realize, though, that Bitstream’s library 
is not compatible with ours—the clones are going to produce a 
different letter shape and probably different letter widths.” 

Other news includes an external controller that will send 
PostScript files to a color thermal transfer printer, the first product 
expected to emerge from a licensing agreement between QMS Inc. 
(Mobile, AL) and Adobe. 


Users of NEC, Mitsubishi, Electrohome, Sony, Taxan, and other 
multifrequency monitors can now get not only EGA, VGA, and PGA 
color graphics but also 1600-by-1200 all-points-addressable mono- 
chrome resolution, thanks to a new graphics board developed by 
Conographic Corp. (Irvine, CA). The ConoVision 1600 provides the 
high-resolution monochrome display for desktop publishing and lets 
signals from lower-resolution color boards pass through to the ever- 
more-versatile multifrequency monitor. 


The 32-bit Fairchild Clipper microprocessor, which began losing 
steam when National Semiconductor (Santa Clara, CA) purchased 
Fairchild, now has new support from Intergraph Corp. (Huntsville, 
AL), which has purchased manufacturing and worldwide marketing 
rights from National. Very likely the largest single customer for the 
chip, Intergraph bases many members of its extensive workstation 
line on the Clipper. 
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Color Hard Copy 
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Scientific Micro Systems Inc. (Mountain View, CA), manufacturer of 
application-specific integrated circuits, controllers, peripherals, and 
software, has announced its acquisition of Levco Corp. (San Diego). 
Levco’s line of enhancement and upgrade boards for the Mac will be 
merged with SMS’s SuperMac Technology Div. Levco is currently 
the only Apple-authorized VAR for Mac workstations for 
engineering, publishing, and other specialized applications. 


Bishop Graphics Inc. (Westlake Village, CA) has announced its 
acquisition of “substantially all’ of the assets of InterCad Inc. and 
Precision Drafting Inc. (both of Santa Clara, CA), a move that 
strengthens Bishop’s position as developer and manufacturer of 
design and engineering systems. The management of Motorola 
Display Systems Business, together with private merchant 
banking company Corcoran Partners, has purchased the Display 
Systems Business from Motorola and formed a new company called 
DisplayTek (Schaumburg, IL), which stakes claim to being the 
largest ‘‘exclusively OEM supplier of CRT displays in the US.” 
Contex Graphics Systems Inc. (Billerica, MA), a two-year-old 
developer of package design systems founded as a joint venture of 
Continental Can Company Inc. and Scitex America Corp., 
announced that Continental Can has acquired Scitex’s ownership 
interest in the company. Contex president Dan McConnell says all 
technical support and supply arrangements with Scitex will remain 
in place. Adage Inc. (Billerica, MA), a manufacturer of IBM- 
compatible graphics terminals and other graphics hardware, has 
completed its acquisition of CGX Corp., which will initially be 
operated as a wholly owned subsidiary. Terra-Mar Resource 
Information Services Inc. (Mountain View, CA), a mapping 
software developer and systems integrator, has announced its 
acquisition of Houston-based Geosim Inc., which develops software 
for geology, geophysics, petrophysics, and reservoir applications. 


A recent survey of current and potential users of color computer 
graphics indicates that nearly half (48) of the respondents intend to 
purchase a color printer or plotter in the coming year, according to 
CAP International (Marshfield, MA). Ranking the various 
technologies according to which best suits their needs, respondents 
put pen plotters at the top, followed in descending order by laser 
printers, ink-jet printers, electrostatic plotters, dot-matrix printers, 
film recorders, and thermal transfer printers. 


Apparently deciding to buy rather than make, Prime Computer Inc. 
(Natick, MA) has announced an agreement to acquire Versacad 
Corp. (Huntington Beach, CA), makers of the well-respected 
VersaCAD Design and the new VersaCAD Macintosh Edition 
microcomputer-based CAD software packages. With annual sales of 
approximately $6 million, the privately held Versacad is second 
only to Autodesk in PC CAD. 

Robert A. Fischer, president of Prime’s CAD/CAM and 
workstations group, says Versacad will function independently: “We 
contemplate no changes in Versacad’s operating philosophy, existing 
management, or operations.” For his part, Versacad president Tom 
Lazear, who will report directly to Fischer, expressed excitement 
when he said, ‘“We will be able to continue our operation separate 
from Prime, yet we’ll have the financial backing and support of a 
very successful Fortune 500 company.” 
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At last, 


real maintrame-based CAD 
power at a PC price. 


Introducing 
MICRO CADAM 


CORNERS TONE: 


Now you can have mainframe CAD 
power on your IBM® PS/2™ PC/AT® or 
compatible—for just $2,995" 

If that sounds amazing, it is. Especially 
when you compare MICRO CADAM CORNER- 
STONE to run-of-the-mill PC CAD systems. 

Use it to create complex orthographic 
drawings, then make automatic isometric projec- 
tions with mathematical accuracy. It is a serious 
design tool, made to order for solving multi- 
dimensional problems, and solving them fast. 


It employs the friendly CADAM user 
interface, famous throughout the industry for 
being easy to learn and use—even if you've 
never worked with a CAD system before. You 
can make drawings quickly and naturally, a 
feature you'll appreciate if you’ve ever strug- 
gled with an older PC-based drafting system. 

MICRO CADAM CORNERSTONE is 
upwardly compatible with the whole CADAM 
family of CAD/CAM/CAE solutions, working 
today on more than 25,000 CADAM terminals 
and used by over 100,000 design and manu- 
facturing professionals worldwide. And it 
features .DXF neutral files, so you can 
exchange data with other PC-based systems. 

Everything you need is included: three- 
button optical mouse, comprehensive user 
guide, your own self-training course—and 60 
days of free dial-up support from CADAM. 


See Us At AUTOFACT Booth #650 And At COMDEX Booth #W1079 


So if you want mainframe power with 
the affordable convenience of a stand alone 
desktop mechanical design system, start at the 
top—with new MICRO CADAM CORNERSTONE. 
At last, real mainframe power at a PC price. 

To order, or for more information, 
call CADAM toll-free 800-255-5710. 


MICRO CADAM CORNERSTONE ... 
The Ultimate PC CAD Production Tool 


ve 
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A SUBSIDIARY OF LOCKHEED CORPORATION 
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CADAM is a registered trademark and MICRO CADAM CORNERSTONE is a trademark of CADAM INC. IBM-and Personal Computer AT 


“Suggested U.S. licensing fee. 


AUX VIEW 


are registered trademarks and PS/2 is a trademark of International Business Machines Corporation. ©1987 CADAM INC 
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Dealer inquiries invited 


1.6000,-5.00 COPR 1987 CADAM C1.2 
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British Company 
Claims Breakthrough 


Vendors Cooperate 
To Serve Users 


A Cautious Embrace 
for Al in Graphics 


Apollo Forges 
New Alliances 
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Caplin Cybernetics Corp. of London has announced the GS-1 system, 
which “achieves the magic combination of revolutionary 
performance at a mass-market price,” according to the company. 
The GS-1 takes a new approach to controlling screen displays in 
that it specifies what portion of memory is to be displayed rather 
than altering display memory itself—graphics can be repositioned 
simply by altering the display coordinates, freeing the host 
computer of computationally intensive memory operations. 


Teamwork on the parts of Cricket Software (Philadelphia) and 
Autographix Inc. (Waltham, MA) has led to a device driver that 
enables users of Cricket’s Macintosh-based graphics software to 
transmit image files to Autographix Imaging Centers for high- 
resolution color output. Compugraphic Corp. (Wilmington, MA) 
and Hewlett-Packard Co. (Santa Clara, CA) have announced their 
agreement to work together on electronic publishing technology, to 
pursue industry standards, and to promote marketing opportunities. 

Pansophic Systems Inc. (Oak Brook, IL) and Cadre 
Technologies Inc. (Providence, RI) will jointly develop and market 
software development tools based on Cadre’s Teamwork CASE 
products and Pansophic’s Telon. Letraset (Paramus, NJ) and Dest 
Corp. (Milpitas, CA) have agreed to co-market Letraset’s 
ImageStudio image-processing software with Dest’s PC Scan 
scanners. An agreement between Prime Computer (Natick, MA) 
and Template Graphics Software (San Diego) will provide a 
custom version of Template’s Figaro software on every Prime PXCL 
5500 graphics workstation. 


While artificial intelligence will be increasingly important in 
tomorrow’s computer graphics applications, it’s no panacea—at least 
that’s the conclusion of an industry roundtable discussion sponsored 
recently by the National Computer Graphics Assoc. “It is important 
to understand what characterizes an expert system application and 
where the use of conventional technology is the more appropriate 
solution,’ says roundtable chairman Carl Machover. Roundtable 
participant Ileana Costea, associate professor at California State 
University/Northridge, seconds Machover’s opinion when she says, 
‘“‘When deciding to implement an expert system, choose the right 
problem. If a solution can be achieved through conventional 
computing methods, then it is not productive to develop an expert 
system to solve that problem.”’ 


An agreement between Apollo Computer Inc. (Chelmsford, MA) and 
Graphic Software Systems Inc. (Beaverton, OR) will bring Apollo’s 
Open Domain user interface management system to 80386-based 
microcomputer platforms. GSS will port Open Dialog to its 
GSS*X/386 implementation of MIT’s X Window, announced this 
summer. Open Dialog provides high-level building blocks for 
creating graphical user interfaces for applications running on 
workstations from Apollo, DEC, IBM, and Sun—as well as, with this 
announcement, 386-based PCs. 

Other Apollo agreements include cooperative marketing of 
graphics and project management software from Computer 
Associates (Andover, MA); a joint offer of Apollo workstations 
integrated via Apollo’s NCS with RISC-based superminicomputers 
from Ridge (Santa Clara, CA); and the joint marketing of a data- 
acquisition board for Apollo workstations from SignifiCat (Hudson, MA). 
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RAMTEK HELPS YOU SEW 
BUSINESS. 


We invite you to enquire about 
the 4322 and other members of our 
growing family of graphics and 


The new Ramtek 4322 graphics 
display system can be the successful 
common thread through all your 


4322 GRAPHICS TERMINAL 


¢ High resolution 1280 x 1024 
¢ 16.7 million colors 


tats ae Process control. ° Tek 4115 and VT220 compatible imaging ane products and special 

; . Many more. ¢ 150 GKS subroutines in CGI firmware systems capabilities. 

The pressure for high perform- for fast operation : For apes information, call 

ance at lower cost has never loomed . eee aes Marketing Support at (408) 988-2211. 

larger. The ss meets that nee ° Quantity price incentives et Ups ee yen eine te 

No terminal today gives you a better awson Lane, Santa Clara, 

price/performance advantage. the sale and after. Training. Applica- In the U.K.: Tel. (44) 256-469541 or 
Though you pay less, you still get tions assistance. Service worldwide. TLX 859305. 

that famous Ramtek support. Before | Everything you need. Think of it as a stitch in time. 


Ramtek 


THE POWER OF INNOVATION 
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Ethernet™ and DECnet™ are trademarks of Xerox Corporation and Digital Equipment 
Corporation. 


On the Financial Front 


Also of Note 


Orders and Contracts 
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Hewlett-Packard Co. (Palo Alto, CA) has announced that results 
for the third quarter of its 1987 fiscal year show a 14% increase in 
revenue, a 20% increase in earnings, and a 21% increase in orders 
over the same period last year. Symbolics Inc. (Cambridge, MA) 
says its revenues were down 9% for fiscal 1987, but chairman and 
CEO Russell Noftsker, citing “major technology and product 
announcements that will increase its presence in mainstream 
computing environments,”’ says Symbolics is “on the road to 
recovery and operating under a well-integrated strategic plan.” 

Three well-established graphics vendors are going public: SDA 
Systems Inc. (San Jose, CA), a developer of IC design software; 
Spectragraphics Corp., a San Diego-based vendor of high- 
performance display systems; and Metheus Corp. (Hillsboro, OR), 
a manufacturer of graphics boards and display systems. 

Uniras, the Danish graphics software specialist that targets blue- 
chip corporations and government agencies as its customers, has 
received $2.6 million in venture capital “to strengthen and 
restructure the company,” according to a recent announcement. 

Finally, MacNeal-Schwendler Corp., the Los Angeles-based 
vendor of MCAE software, announced a regular quarterly dividend 
of five cents per share. MSC’s consistent financial performance has 
earned the company a spot on Business Week magazine’s list of the 
100 fastest-growing small companies in the country. 


GE Calma (Milpitas, CA) has unbundled various modules of its 
Prism geometric modeling software to reduce the entry price of a 2D 
drafting system (including Apollo DN3000 workstation) to just over 
$25,000. Also, the company’s Numerical Control Tool Path 
Verification software has been selected as one of the 100 most 
significant technological advances of the year by Research & Devel- 
opment magazine. 

Tektronix Information Display Group (Wilsonville, OR) has 
formed a new business unit called System Integration and Services 
to enable its customers to purchase custom-configured, multivendor 
systems with a guarantee of component compatibility regardless of 
hardware or software sources. Philips International has unveiled a 
new driver that cuts power consumption of a 640-by-400 LCD screen 
by a factor of five, enabling battery-powered portable computers 
with LCD screen to operate up to twice as long without recharging. 


The Aircraft Division of Aerospatiale has awarded 
Computervision Corp. (Bedford, MA) an $8.2 million contract for 
integrated CAD/CAM systems to be used in development of the 
A330/A340 Airbus commercial airliner. Matrox (Dorval, Quebec) 
has received an order for 50,000 turnkey videodisk training systems 
from the US Army, at an estimated value of $225 million. 
International Signal and Control Defense Systems has ordered five 
F'X/8 minisupercomputers from Alliant Computer Systems Corp. 
(Littleton, MA) for use in flight simulators for the US Navy. 
Graphics workstations from Apollo (Chelmsford, MA) have been 
ordered by Boeing Computer Services for use in its support of 
NASA’s Space Station project. Apollo has also received a $6 million 
contract from Chicago Research and Trading Group for workstations 
to be used in CRT’s financial centers worldwide. Silicon Graphics 
Inc. (Mountain View, CA) has selected Seiko Instruments USA 
(San Jose, CA) as OEM supplier for color hard-copy devices; Seiko’s 
CH-5301 and CH-5312 thermal transfer units will be offered as 
options to SGI’s Iris 3000 and Iris 4D workstations. 
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The image on the left shows the image as it would appear on any standard 1024 line display. The image on the right was taken from the PS 390, in which 
Evans & Sutherland's proprietary VLSI chips produce addressability and image quality of 8192 x 6912. 


Evans & Sutherland introduces the PS 390: 


The clear solution for today’s 


computer 


Evans & Sutherland redefines ‘‘high 
performance’ with the unmatched 
image quality and dynamics of the new 
PS 390 Computer Graphics System. 
The PS 390 is the first raster-based 
system to provide fully anti-aliased 
wireframe models and real-time 
manipulation. Vector endpoints for wire- 
frame image motion are calculated at 
the rate of 365,000 per second, which 


The PS 390 displays dynamic, anti-aliased wireframe 
images and locally computed shaded images on a 
single raster display. Model was created using 
GEOMOD, ™ part of |-DEAS,™ from SDRC. 


provides for the smooth, real-time 
movement of large models. 


The PS 390 uses custom Shadowfax 
VLSI circuitry to implement anti-aliasing 
algorithms and perform the raster 
conversion of lines and polygons. 

With anti-aliasing, depth-cueing, 
perspective, and color blending at the 


intersection of different colored vectors, 


the Evans & Sutherland PS 390 produces 
the clearest, most accurate model 

image available on a graphics system. 
Static, smooth-shaded images are 
rendered locally on the PS 390 with a 
choice of algorithms including Phong 
and Gouraud. 


The PS 390 is software compatible with 
current PS 300 programs, including 
applications in engineering design, 
simulation, and molecular modeling. 

As options, the PS 390 supports high 
speed parallel and serial interfaces, 
including the PS 390/IBM 5088 Inter- 
face Option that provides IBM 5080 
terminal emulation on the PS 390. 
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graphics challenges. 


Evans & Sutherland is the computer 
graphics industry leader in image 
quality and dynamic motion. The 
PS 390 continues that tradition. 


For more information contact: 
EVANS & SUTHERLAND 


Interactive Systems Division Sales 
Department 

540 Arapeen Drive 

Salt Lake City, UT 84108 

(801) 582-5847 


Please send me more information 
on the PS 390. 


| 

| 

| 

| 

| 

| Name 

| Company 
1 Address 
: 

| 

l 
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THERES SOMETHING 
WRONG WITH MOST 
3D CAD PROGRAMS 

THESE DAYS. 


They re not quite 8D. 

Instead, they tend to be 
214D kludges that can often leave 
you pretty flat. Which is why we’d 
like to recommend the first true, 
affordable 3-dimensional CAD soft- 
ware for personal computers. It’s 
called Triumph. 

Triumph is unlike other 3D 
products in that it was designed 
right from the start to be a complete, 
3-dimensional program. With a true 
3-dimensional database. 

That means you can design 


and edit your models in any displayed 


view, and at any time. Or in four 
views, at the same time (a feature 
not even found on most mainframe 
systems). 

It means you can make 
changes to your model without 
having to worry about updating its 
dimensions. (The program does it 
for you— automatically.) And it 
means you can go from design to 
manufacturing easier than ever 
before. With multiple surfaces for ma- 
chinable drawing output. True 3D 
surface intersections. And dynamic 
and perspective rotation of parts. 

But Triumph goes even fur- 
ther. Because it gives you a special 
drawing extractor that automatical- 
ly converts your 8D screen model 
to 2D drawing space. As well as 
soft keys, and nested menus, so you 
can concentrate on your work, and 
not on your computer. 

Best of all, with translators 
for DXF, CADL, and IGES files, 
Triumph doesn’t force you to give 
up your current investment in CAD 
software — whether it’s on micros, 
minis, or mainframes. 


See us at AUTOFACT booth #5055 


Select System Facility, ‘Menu & then Option (if applicable? 


3,7, 11,13 


Is it any wonder that Triumph 
is currently being used by some of 
the world’s most respected manu- 
facturing firms, for designing every- 
thing from jet engines to computer 
components to medical implements? 

If you'd like to find out what 
a difference real 3D can make, 
give us a call at (415) 487-8300. 
We'll be glad to send you more infor- 
mation, or the name of the Triumph 
reseller nearest you. Or just write 
to us at 1201 San Luis Obispo 
Avenue, Hayward, CA 94544. 

And see what’s right with 
3D CAD programs. 


J 


TAI Merl 
The next dimension 
in 8D microCAD. 
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Four views: same time, same station. 


Contrat 
Geometry 


Dinmens’ a 
N/C 
Surfaces 


Initialz 
Unit 
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__ One System. 
® Allthe Solutions 


f your organization is involved in any element 
of land information — surveying, photogram- 
metry, cartography, engineering design, terrain 

modeling, or spatial analysis — then you area 
vital part of a Geographic Information System. 


In a GIS environment, every stage of the workflow 
depends on the integrity of the preceding stages. 
A successful GIS is more than a network of related 
disciplines, it 1s a network of people. 


The Intergraph Map Modeling System (IMAP) 

is an integrated network solution, facilitating 
cooperation among people from different 
disciplines. IMAP gives you major competitive 
advantages — a consistent system architecture 
including a powerful new line of workstations 
and VAX- and MicroVAX-based processors. And 
you can be secure with a company built by people 
who truly understand how to solve your prob- 
lems in mapping and GIS. Intergraph’s system 
approach has proven its value to some of the most 
successful mapping organizations 1n the world. 


We are dedicated to providing the application 
tools to fit your needs, so you achieve the best 
results throughout a project and your output 
fits smoothly into the final GIS. The InterMap 
Analytic — a total workstation that offers 
photogrammetric engineers an unparalleled 
range of features and capabilities — is yust one 
example of this commitment. 


When you join the worldwide community of 
Intergraph customers, you join the best. IMAP 
is more than the best technical solution, it 1s 
the best business decision. 


INTERGRAPH 


One Madison Industrial Park, Huntsville, Alabama 35801-4201 


1-800-826-3515 or 205-772-2000 
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1 2.50957 Conse RIK MDE option 


— CADKEY 3 = 


REAL WORLD DESIGN 


Tools, Not Toys. 


CADKEY quickly became the world’s leading PC- 
based mechanical engineering system, with more 
than 25,000 installations, by pioneering the concept 
of a fully-integrated 2D-Drafting and 3D-Design 
system. We gave engineers real design tools, not toys. 
After all, the real world is three dimensional, not flat. 


Real-World Solutions. 


Now CADKEY 3 brings more real-world solutions to 
the PC by integrating all of the useful functions of 
surface-modeling, programmability, macro and tab- 
let customization, and much more... 


CADKEY 3 is a design toolbox stuffed with features: 


¢ A Fully Programmable 3D Design Language 
(CADL 3.0) 


¢ Wireframe and Surface Modeling and Editing 
¢ User-Definable Macros and On-Line Calculator 


¢ Customizable-Tablet Templates 

¢ ANSI and ISO Drafting with Ordinate-Dimensioning 
¢ A 3-D IGES Translator 

¢ FEA and Multi-Axis NC Integration 

¢ Family-of-Parts Creation 

¢ Bill-of-Materials Generation 

¢ Technical Publishing Links 

¢ Compatibility with All Popular Hardware 

¢ A Complete Training and Support Network 

¢ World-Wide Dealer Coverage 


... And that’s just for starters...so how about bringing 
us your real world problem today? Call us now at 


203-647-0220. 


CADKEY 3 


CADKEY, A division of Micro Control Systems, 27 Hartford Turnpike, Vernon, CT O6066 (203) 647-0220 TELEX: 5106007223 
CADKEY is a registered trademark of Micro Control Systems, Inc. 
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INDUSTRY 


Knowledge-Based 
CAD Systems 


Al will make a vital contribution 


By John Ganiz 


ver the last four decades, artificial intelligence 
has soaked up millions of research dollars 


from places like the National Science Foun- 
dation and the Defense Advanced Research Agency, 
consumed hundreds of man-years of research time, 
eradicated forests of spruce trees to make paper for 
publications, and, as of late, lured a good deal of ven- 
ture capital and initial public offering stock market 
money into the pursuit. What it hasn’t done, though, 
is find much of a commercial market. 

Actually, that’s not fair. Al-like capabilities—in data- 
base management front-end software, in embedded 
simulation routines in CAD, in mathematical model- 
ing, and in computer- 
aided software develop- 
ment—have been getting 
a warm reception. What 
hasn’t been so hot of late 
has been dedicated or 
proprietary AI products, 
particularly hardware sys- 
tems. And vendors of AI 
software tools have been 
scrambling to port their systems from Lisp or Prolog over 
to C or even MS-DOS operating systems. AI research- 
ers and software developers are willing to buy AI- 
specific products, but hard-boiled MIS managers and 
CEOs in profit-making commercial enterprises are not. 

Which brings us to knowledge-based CAD. “‘The AI 
market,’ says Carol Weiszmann, an industry consul- 
tant, cofounder of AIM Publications, and editor of Ar- 
tificial Intelligence Markets, “‘has diffused very quickly 
into other markets. Conventional software is getting 
‘intelligent; if you will. Tomorrow’s programs will fol- 
low the 70-30 rule: 70% will be conventional software, 
30% will be AI.’ 

That means the general-purpose AI market will quickly 
become fragmented as AI software components are 
embedded into conventional systems. The AI portion 
becomes a software or intelligence “accelerator.” This 
is just the kind of capability CAD can use. 


Programs will 
follow the 70-30 
rule: 70% 
conventional, 
30% Al. 
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Take NCR Microelectronics’ Design Advisor. Accord- 
ing to Computer Design senior editor Richard Goer- 
ing, the program may be the most complete expert 
system in the CAE/CAD sector. The system, which now 
has over 1000 rules in its knowledge base, is designed 
for interactive use. Yet its function is fairly narrow— 
analyzing ASIC designs—and specific to the NCR cell 
library. Design Advisor will start out as a service—at 
$4000 per design analyzed—and only later become a 
software product. 

A more generic example is the Logic Consultant, also 
for optimizing ASIC designs, offered by Trimeter Sys- 
tems. According to the company, the program can ac- 
cept various input formats, like schematics generated 
by a host CAE system, and work with a customer’s 
specific ASIC library to improve design size and per- 
formance by up to 50%. 

So where does our mini-market go? Well, if the world- 
wide AI market for 1986 was but $663 million, you 
can be sure much of that went back into the AI com- 


$663 Million $4,343 Million 
Hardware 


Programming Natural Language 

CI Languages LA interfaces ee 

Ty Expert System 
Applications 


Expert System 
CJ Shells & Tools 


A forecast of the worldwide market for Al suggests | 
that use of expert systems will increase, Makers of 
specialized Al machines, on the other hand, will see 
rougher times. 
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panies and the government research centers. But ship- 
ments between now and 1991 will grow substantially— 
as forecasted by Weiszmann’s conservative newsletter— 
and most of the growth will come from outside R&D. 
Further, forecasts hold that a disproportionate share 
of that growth will come from shipments of expert sys- 
tem tools and applications. Certainly CAD will get its 
fair share of the market, if not even more. Why? 
e Many CAD functions—such as layout, schematic de- 
sign, simulation, and design engineering—are rule 
based. This means not only that an effective expert 
system could occasionally take over much of the task 
from human designers, but also that expert-system 
rules can make any design software more powerful. 


Al Technology Growth 
by Sector --- 1986 to 1991 


Growth Yo 


Source: AIM Publishing 


CAE vendors are already offering all sorts of rule- 
based systems to let engineers involved with develop- 
ing chip schematics drive layout requirements. 

e Designs are getting more complex. By early next 
year, for instance, CMOS gate array densities will 
move to between 70,000 and 100,000 usable gates. 
ECL gate arrays will go from 10,000 gates today to 
100,000 equivalent gates in the 1990s. Keeping up 
with that complexity will require significant help from 
AI and rule-based systems. In fact, keeping up with- 
out AI may be impossible. 

One of CAD’s chief attractions—particularly in chip 
design but also in mechanical design—is a radical im- 
provement in time-to-market, making it a high-leverage 
application. All things being equal, a company should 
be better off spending its AI dollars upstream in the 
value-chain—on CAD and simulation—rather than on 
tail-end functions like product diagnostics. This will 
help spring funds for purchase of products. 
eThe numbers of designers is fixed, at least in com- 
parison to the increasing number and complexity of 
CAD-based designs. This will increase the pressure 
on software vendors to supply tools that boost produc- 
tivity or that replicate a scarce expertise. 

AI saw its first real commercial applications in the 
1980s—but these have been relatively uncommon. In the 
1990s, Al applications will become routine and wide- 

spread. If you’re to be bullish on AI, knowledge- ae 
CAD is an excellent place to point the bull. CG! 


Contributing Editor Jonn Gantz is executive vice president of 
Technology Financial Service (Chelmsford, MA). 
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talking about?: 


US GeoData, that’s what. Digital planimetric, 
elevation, and geographic names information from 
which you can plot your own computerized maps 
and conduct spatial analyses. Applications can 
range from geologic assessments and soil sur- 
veys to geographic names analyses and resource 
management. Features include boundaries, trans- 
portation, hydrography, and land survey systems. 

To find out more about these new products, 
~ € write or call: US GeoData, U.S. Geological Survey, 
- MS 507-GD2B, Reston, VA 22092 
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VERSACAD 


When you're serious 
about 
design 


i. 
a 


link to most networks, easily create new pro- 
gram features—to exactly fit your require- 


If you're ready to multiply your design produc- 
tivity, take a serious look at these five VersaCAD 
advantages... ments. 


1. Easiest to learn. Software reviews and cus- 4. Site licenses and company discounts. 


tomer surveys agree: VersaCAD is the easiest 
of the full-scale CAD packages to learn and 
use. That means immediate cost savings to 
you. 


Through an aggressive pricing structure, 
VersaCAD DESIGN is the most cost-effec- 
tive CAD system for any company size— 
including yours. 


2. Top support and training. Our technical sup- 
port department is widely 3 
considered the best in the 
industry, so you're never left 
hanging. And in-depth train- 
ing can be found worldwide 
to help you get the most out 
of your system. 


3. Total flexibility. With com- 
plete customization ability, 
you can add CAM, FEA and 

other specialized software, 

Design courtesy Dresser Manufac- 


turing, Nil-Cor Operations, Alliance, 
Ohio | 


5. Solid reputation. Chosen by 7 of the top 10 
corporations for their design 
needs, we've been here since 
the beginning of PC-CAD. And 
technology leadership is a tra- 
dition at Versacad Corporation, 
so you're always ahead. 


For more information on the 
total design solution, see your 
authorized VersaCAD dealer 
—or call (714) 847-9960 today. 


j ® 
_ SEE VERSACAD DESIGN 
_ AT AUTOFACT, BOOTH #420 


; 


The Total Design Solution — 


Anew defense against 
the forces of nature. 


Ris 


Nit 


OROLOGICAL STU 


GOES Visible Data 
GOES Infrared Data 
Doppler RADAR Data 


Continental United States and Colorado 
i2 July 1985, 2200 Greenwich Mean Time 


Only by learning to predict natural disasters can 
we avoid them. 


Now for instance, the weather conditions 
associated with wind shear and tornadoes are 
becoming more predictable. They can be identi- 
fied in images composed of overlayed weather 
satellite and ground radar data. Images made 
possible by the advanced capabilities of Gould’s 
IP9000 image processing system. 


Configured as a meteorological workstation, 

the IP9000 gives you 4 independent 512x512 
windows on a single 1kx1k monitor. Each can 
display a unique animation loop: satellite data of 
a storm in one window, GOES and RADAR film 
loops of the same storm in the others. 


Each window Is individually activated. You can 
Zoom, scroll and select monochrome, color or 
pseudocolor display with graphic overlay for 
contour mapping. A separate annotation memory, 
with hardware and software fonts, controls menu 
selection, statistical display and programmable 
symbols. 


Choose from the Gould family of 
high-resolution systems. 


Function IP8000 IP9000 

Display resolution Ie Xo te 1280x1024 
Upgradeableto 1024x1024 2048x2048 

Memory size 20MB 64MB 

Memory titles 1Kx1Kx8 bits 2Kx2Kx8 bits 

Refresh rate 40Hz 60HZz non-interlaced 


These powerful systems are highly configurable 
into any desired format. Whatever the application, 


you get up to 64 MBytes of memory and a flicker- 
free 1280x1024x60 Hz display. 


For information and the (0 THE LEGEND IN 
sales office nearest you, Call 
1-800-GOULD 10 toll free. 
Or write: Gould Inc., Imaging 
& Graphics Division, Market- 
ing Department, 46360 
Fremont Blvd.,Fremont,CA 
94538. 


Because Gould has formidable solutions for 
formidable problems. 


=" GOULD 


Electronics 
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POND RESCULPTURING PROJECT 
EXISTING POND 


EFFECT OF OIL TANKER SPILL IN CHESAPEAKE BAY 


— 


Frequency A 
Lowpass Butte 


si “fe 7 ® 
Picsure™ from Precision Visuals 


DCF” from IBM” CA-DISSPLA™ from Computer Associates 


QMS Lasergrafix 
more image problems 


SAS/GRAPH° from SAS” Institute 


Unable to merge highly sophisticated, 
presentation-quality graphics with 
text? Can't print complicated statisti- 
cal analyses? Frustrated that all your 
PC’s, minis and mainframes, running 
dozens of different software packages, 
cant share one printer? To face these 
and other tough image problems, rely 
on the QMS Lasergrafix® family of 
laser printers, including our new 
Lasergrafix 1510. 


The Lasergrafix 1510 
speaks volumes 


The new Lasergrafix 1510 is ideal for 
producing high volumes of complex 
graphics. Its six-megabyte memory 
and high-speed controller let you 
process two fully bit-mapped legal- or 
A4-size pages at the same time. Plus 
its 16 resident fonts, 15-page-per- 
minute output and 15,000-print-per- 


month duty cycle give you flexibility 
and reliability. 


High-profile 
compatibility 


The new Lasergrafix 1510, like all of 
our Lasergrafix printers, runs in a 
wide range of host environments with 
the most popular software. You can 
use Computer Associates, SAS and 
Precision Visuals software to produce 
some of the finest graphics possible. 
Using Tektronix)’ Calcomp™ and 
Versatec™ software you create sophisti- 
cated vector graphics in minutes, 
not hours. Typesetting packages such 
as MASS-11™ TEX™ troff, and ditroff™ 
allow output with math equations, 
chemical formulas, arcs, circles, as well 
as other graphics and character sets 
unique to the scientific and engineering 
worlds. And for composing straight 
text documents there's DCF from IBM. 


QUIC study 


Further text and graphics support 
comes from QUIC™ the proprietary 
print system language developed by 
QMS. QUIC is simple for nonprogram- 
mers to use and provides you with a 
versatile array of print options. With a 
few simple commands you can draw 
lines, boxes, shaded bar charts, pie 
charts, and other kinds of presentation 
graphics that you can combine with 
text on your final printout. What's 
more, QUIC is supported by all the 
popular high-level graphics software. 


Flexible partners 


Lasergrafix laser printers support mul- 
tiple emulations and interface options 
to match IBM, DEC*/VAX? Apollo; 
Sun; UNIX™ and many other systems. 
It's this kind of printer technology 


Fund & Company vs. 
The Number One Rated Manager*« 


Return on $1000 initial investment 


STATUS REPORT 


Computer Reom Layout 


TAKE-OFF CONTOUR B737E 


END OF PHASE ONE 


SPSS Graphics™ from SPSS Inc. 


MASS-11™ from 


QTEKPLOT * from QMS 


Microsystems Engineering Corp.” 


printers have solved 


troff™ from AT&T Bell Labs 


than Madison Avenue 


expertise that sets QMS apart as a 
leader in all these environments. 


Proven performance 


The Lasergrafix family of 8-, 15- and 
24-page-per-minute laser printers in- 
corporates the proven graphics pro- 
cessing technology, dependability and 


reliability common to all QMS prod- 
ucts, along with different levels of 
functionality to match different needs. 
For single users or for high-volume, 
multiuser support, there’s no other 
laser printer 

family in this _. 

class that a 

has more 


PONSA. 


ota eeeeeaeaneemneeee nn ARAL 
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versatility. Which is what users have 
come to expect from the laser printer 
company that continues to set the 
standard for all the rest. 

Find out what a Lasergrafix laser 
printer can do for your image. Call 
1-800-631-2692 for product litera- 
ture or to arrange a demonstration. 


The following are trademarks of their respective com- 

panies: DEC and VAX of Digital Equipment Corpo- 
ration; TEX of the American Mathematical 
Society; UNIX, troff and ditroff of AT&T Bell Labs; 
Tektronix of Tektronix, Inc.; Calcomp of California 
Computer Products, Inc.; Versatec of Versatec, 
Inc.; SAS/GRAPH and SAS of SAS Institute, Inc.; 
IBM and DCF of International Business Machines 
Corp.; MASS-11 of Microsystems Engineering 
Corp.; Precision Visuals and Picsure of Precision 
Visuals; Apollo of Apollo Computer Inc.; Sun of 
Sun Microsystems Inc.; and SPSS Graphics of 
SPSS, Inc. 


QMS Lasergrafix 1510—new 


15-page-per-minute output 
up to legal or A4 size 


QMS Lasergrafix 800 II QMS Lasergrafix 2400 


24-page-per-minute output 
up to 11” x 17” or A3 size 


8-page-per-minute output 
up to legal or A4 size 
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The Ultimate in Graphic Display 
Controllers for the IBM PC Series 
& the CAD/CAM/CAE. 


AUTOCAD eee 
VERSACAD ere 
CADVANCE fej 32: 
DATACAD 
MEGACADD 
CCADD 
PCAD 


CADKEY 
XEROX VENT: 
ALDUS PAGE 


PHOTON MEG 


The ultimate EGA card. 
800x600x16 color sharp, 
bright Non-/nterlaced 
Cisplay. 

640x480x16 color (VGA 
mode) Non-/nterlaced 
Cisplay. 

Built in EGA, CGA, MDA and 
Hercules compatible mode 
ensures compatibility with 
any software. 


Single short slot board. 
One monitor system. 


PHOTON MEGA PLUS $795 

@ Analog option to work with 
most 15"-19" Analog 
Monitors like Mitsubishi 6922. 
@ Display list processing. 

@ Dynamic Scroll, Pan 

and Zoom. 

Recommended with 


NEC/SONY or any other 
Multisync. 


1 year warranty. 
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IEGA PHOTON 800 
Boe; sees 


WINDOWS 
GEM 
HALO — 


$895 


Professional CAD quality. 


800x600x16 color sharp, 
bright Non-Interlaced 
Cisplay. 


1024x1024x16 color virtual 
drawing memory. 


Real instant HARDWARE 
SCROLL, PAN AND ZOOM. 


Display list processing from 
extended 
memory option. 


Fast 18 million pixels/second 
Orawing speed. 


Single slot board. 
Cursor Zoom 2x2 or 3x3. 
One or two monitor system. 


Can co-exist with any PGA, 
EGA, CGA MDA adapter for 
one monitor system option. 


Recommended with 
NEC/SONY or any other 
Multisync. 


1 year warranty. 
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year warranty. 


$1395 


PHOTON 1000+ 


1024x768x16 color sharp. 
bright Non-interlaced 
Cisplay. 


960x720x16 color sharp, 
beautiful Non-lnterlaced 
Cisplay. 


1200x900x16 color vitual 
drawing memory. 


Instant Dynamic Scroll, Pan 
and Zoom. 


Display list processing from 
extended memory option. 


Fast 28 million pixels/second 
Crawing speed. 


Single slot board. 
One or two monitor system. 


Can co-exist with any EGA, 
PGA adapter to provide one 
monitor system option. 


Recommended with NEW 
NEC Multisyncs: 

15" NEC MultiSync Plus 
(960x720) 

19” NEC MultiSync XL 
(1024x768) 
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Tektronix in 
D-Worksiation Ring -- 


e’ve come out 
throwing punch- 
es,’ says Kenneth 
Knepper, Tektronix’ Product 
Marketing Manager. Those 
punches, aimed directly at 
traditional workstation 
manufacturers, exist in the 
form of 14 new products: 
five 2D and 3D graphics 
workstations, five terminals, 
three bit-mapped work- 
stations, and a processing 
module that turns current 
Tek terminals into work- 
stations. The workstations 
and terminals, to be dis- 
played at Autofact this 
month, will ship in quanti- 
ty by Christmas, says a 
spokesperson for the Wil- 
sonville, Oregon company. 

All the products support 
Tek graphics standards, in- 
cluding the Plot 10 Terminal Control 
System and the Standard Tektronix 
Interface. Current Tek graphics appli- 
cations can run on the new machines 
with little or no modification. They also 
support industry standards including 
Unix, X Windows, TCP/IP, and NFS. 
The new terminals include integrated 
LAN support, and all the machines pro- 
vide IBM PC, CGA, EGA, and DOS 
emulation. 

Base prices for the low-end, bit-mapped 
workstations, which rely on 68020/68881, 
16.7MHz compute engines, range from 
$9995 to $18,950. They can be con- 
figured with a 13-inch, 640-by-480 mon- 
ochrome monitor or 19-inch, 1376-by-1024 
monitors displaying either 16 gray 
shades or 16 colors. Display speeds for 
both are boosted with custom gate- 
array ICs. 

Tek has taken a modular approach for 
the rest of the series. The 3D and 2D 
graphics modules alone are used in the 
new terminals. The new workstations 
combine a 2D or 3D graphics module 
with a CPU module and link the two 
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via a VME bus. Thus users can add 
graphics capability and processing 
power as needed. 

Processing power for the workstations 
is provided with a 20MHz, 68020-based 
CPU module and an optional 1.83MFLOP 
floating-point accelerator. Graphics 
modules include a 16.7MHz 68020 for 
communications and display-list functions. 

The 3D graphics modules include sev- 


eral Tek-designed gate arrays 
that handle vector rasteri- 
zation, z-depth and intensity, 
and frame-buffer manipula- 
tion. A 16-bit deep z-buffer 
is optional. The 3D work- 
stations and terminals 
achieve drawing speeds of 
450,000 2D, 15-pixel-long 
vectors per second, 340,000 
3D parallel vectors per sec- 
ond, 105,000 3D perspective 
vectors per second, and 
20,000 3D Gouraud-shaded 
polygons (10-by-10-pixel tri- 
angles) per second. Prices 
range from $23,500 to 
$51,500 for 16-inch or 19- 
inch, 1280-by-1024 displays 
with up to 16.7 million colors. 

The 2D workstations and 
terminals ($12,950 to 
$37,500) allow 1024-by-768 or 
1280-by-1024 resolution, 
16-inch or 19-inch monitors, and 256 
colors from 16.7 million. Two mul- 
tiplexed AMD QPDMs help the ma- 
chines achieve drawing speeds of 90,000 
2D vectors per second. 

Textronix will also demonstrate its 
4693D Color Image Printer (see October 
issue) and PC4100 Graphics Coproces- 
sor at Autofact. 
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« Wisdom Systems’ CAD 


On display in Wisdom Systems’ (Cha- 
grin Falls, OH) booth will be the Con- 
cept Modeller, anew CAD system built 
around an object-oriented logic base 
that lets engineers design products by 
defining the geometry, orientation, and 
interrelationships of the varied parts 
that make up an assembly. From a com- 
pleted design, the system can prepare 
a bill of materials and manufacturing 
work orders as well as provide detailed 
cost information. Designs can be down- 
loaded to traditional CAD/CAM sys- 


tems, and variations of a particular de- 
sign can be created by using a menu- 
driven interface. 

Priced at $65,000 for a development 
version and $20,000 for each addition- 
al deployment version, the Concept 
Modeller runs on a variety of worksta- 
tion platforms including Symbolics, 
Sun, DEC, and Apollo. A key charac- 
teristic of the system, say company offi- 
cials, is its abundance of interactive 
features. A mutable parts feature, for 
example, lets designers create a part 
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from scratch without writing a part 
definition. Attributes, orientation, and 
subparts can be added on the fly, and 
then, when the part is satisfactory, the 
parts can automatically generate their 
part definitions. 

Engineers can use a mouse to inter- 
actively route tubes on the screen and 
enter vertices to define extrusions and 
surfaces of revolution. Engineering forms 
can also be created on screen and tied 
to graphical and part properties in the 
system. Other features include the ability 
to group parts together under multiple 
hierarchies, store models while examin- 
ing new ones, and examine graphics 
output by highlighting objects and put- 
ting local coordinate axes on a part. 
CIRCLE 1541 ON INFORMATION CARD 


PC-based Recorder 


The ModelViewer PC digital film re- 
corder, on display in Data Innovations’ 
(Wilmington, MA) booth, is, according 
to the company, the first digital camera 
for PC-based CAD/CAE 2D and 3D 
modeling systems. 

Capable of reproducing more than 
32,000 simultaneous colors, Model Viewer 
PC connects to IBM PCs or compatibles 
and 386-based computers to transfer 
shaded-image data files at standard PC- 
bus speeds. Interfaces are also available 
for AutoCAD, VersaCAD, and Personal 
Designer software, with more inter- 
faces under development. 

The $4995 system consists of a high- 
resolution film recorder, graphics pro- 
cessor card, software interface, and in- 
stant print camera. A 35mm and over- 
head-projection transparency cameras 
are available as options. 
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PostScript Printers 


Adobe Systems (Mountain View, CA) 
has signed a PostScript licensing agree- 
ment with Quadram (Norcross, GA) to 
market the QuadLaser PostScript laser 
printer. 

Available from Quadram, this $3995 
printer uses a Ricoh engine and offers 
35 resident fonts, eight-page-per-minute 
printing speed, 300-dpi resolution, and 
RS-232 and Centronics parallel ports as 
well as an AppleTalk port. A PostScript 
upgrade board is available to all current 
QuadLaser printer owners for $1895. 

In addition, Printware’s (St. Paul, MN) 
7201Q laser printer now also interprets 
PostScript. Printscript, a new Post- 
Script-compatible option for the 1200- 
by-600-dpi laser-printer line, resides in 
the PrintWare 1200HD Image Processor 
and features proprietary technology 
that provides accurate and rapid font 
scaling. 
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roducts Revisited: Palette CAD 


A s the concept of integration be- 

comes more seriously pursued 
in the CAD/CAM world, one com- 
pany that stands to benefit is Pal- 
ette Systems (Burlington, MA). In 
the past year, this 20-person com- 
pany has latched on to an impres- 
sive list of clients that includes 
Caterpillar Tractor, the US Air Force 
and Navy, Northrup, Honeywell, 
Litton Industries, and Harris Com- 
puter’s Government Systems Divi- 
sion. Company president Michael 
McLean expects revenues this year 
to reach $4 million. 

In Australia, the Palette system 
is already used widely as a drafting 
tool because of its easy-to-use gen- 
eral-purpose drawing tools. But its 
open-ended architecture and sophisti- 
cated database capabilities promise 
to make the software attractive to 
a slightly different market in the 
States. Shying away from the CAD 
label, McLean describes Palette as 
an integrated graphics subsystem 
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that provides a uniform way of man- 
aging graphics within a larger com- 
puter system. 

Palette is actually a collection of 
many modules, but at the heart of 
it all sits a sophisticated spatial 
database that stores and manages 
graphical information. The system 
also provides pointers to informa- 
tion in a company’s existing data- 
bases, making it easy to share data 
among all types of CAD, manufac- 
turing, publishing, and information- 
management systems. 

So far, the brunt of the company’s 
business has come from within the 
defense industry, where integration 
needs are paramount and where 
there is heavy use of DEC VAX com- 
puters. One exception is Caterpillar, 
which is running Palette on an Apol- 
lo network and using it for compu- 
ter-aided facility engineering, the 
other market on which the company 
hopes to have an impact. 
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Intergraph's I/FLOW for Injection-moiding Process 


A workstation-based package that de- 
velops optimal flow patterns and gate- 
runner designs for the injection-molding 
process will be demonstrated by Inter- 
graph (Huntsville, AL). 

The Intergraph Flow Analysis Sys- 
tem (I/FLOW) builds analytical models, 
interfaces to third-party flow-prediction 
programs, and postprocesses the anal- 
ysis results for evaluation. I/FLOW runs 
under Unix on the company’s Clipper- 
based workstations. 

I/FLOW is integrated with the com- 


pany’s Engineering Modeling System 
(I/EMS), a geometric modeler for me- 
chanical design. I/FLOW accesses tool- 
ing models created with I/EMS without 
creating a new model or special trans- 
fer file. Instead, it automatically builds 
an analytical mesh from the original 
database and model, reducing model 
construction time. 

I/FLOW also interfaces to the Mold- 
flow flow-prediction solver from Mold- 
flow Australia Pty. Ltd. A single com- 

Products, cont. p. 119 
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ability is transforming the way Wé 


worlds that lie beyond our vision. 
To receive Dr. Banchoff's fascinating report, “Discovering the 
Fourth Dimension,” simply send in the coupon below. 


[_] Please send me a free copy of Dr. Thomas Banchoff's report, 
“Discovering the Fourth Dimension.” 


[_] Please send me additional information on Prime’s PXCL 5500 
workstation. 


L_] Please have a sales representative contact me. 
Name 

Title 

Company Name 

Adaress 

City, State, Zip 


Phone 


Now you can read about what the PXCL 5500 workstation did for 
Dr. Banchoff. And imagine what it can do for you. 


Send to: or Call: AD05700 
Prime Computer 1-800-343-2540 (in MA, 
Prime Park MS 15-60, 1-800-322-2450; in Canada, === 


Natick, MA0Q1760 _—_‘ 1-800-268-4700) __ Prime 


rkstation can add anew — 


sssor of Mathematics at Brown 
ation is a means to calculate, render 
1€ fourth dimension. On the previous 
7@ PXCL 5500 system's ability to 
ges. Now you can read how this 
=e our world. As well as the other 


PRIME and the Prime logo are registered trademarks and PXCL 5500 . 
is a trademark of Prime Computer Inc., Natick, MA. 
UNIX is a registered trademark of AT&T's Bell Laboratories. 


omputers may never 
replicate the human 
thinking process. But 
as work in artificial intelligence 
progresses, they are handling 
tasks that many thought would 
forever remain outside the ability 
of any machine. In the areas 

of mechanical and electronic 
engineering, expert systems are 


beginning to prove computers can 
play a real role as intelligent assistants 


to human designers. 
Automated Expert systems capture the knowledge of 
human experts and embed it in a rule 


Knowleage base. The rule base includes relevant facts, 


hard-and-fast rules, and rules-of-thumb 
By Stephen Porter (heuristics) that an expert would use to make 
decisions in his or her particular area 
of expertise. 

A separate reasoning mechanism, or inference engine, 
uses the rule base along with such reasoning processes 
as backward-chaining and forward-chaining to solve any 
particular problem. And, generally speaking, expert 
systems take advantage of ever, has not been as swift. 
symbolic-processing rather than The reason, say some, is that 
numeric-processing techniques. the design process is a very 

Expert systems have already creative, human process that 
been put to use in manufacturing is not well understood, making 
environments for process planning it difficult to capture design 
and diagnostic trouble-shooting, expertise and formalize it for 
and in financial institutionsfor a rule base. Others make the 
commercial lending applications. point that companies have 

The migration of expert sys- been unwilling to invest in 
tems into the CAD world, how- specialized AI hardware that 
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is not compatible with their in- 
stalled base of CAD tools. 

But as expert systems technology 
becomes readily available on stan- 
dard workstation platforms, and as 
more companies discover the value 
of capturing knowledge in specific 
areas of design, many believe the 
use of AI tools in CAD will increase 
dramatically. Industry expert Carl 
Machover goes so far as to predict 
that within 10 years every CAD 
system will employ some aspect of 
expert system technology. 

Already, major CAD vendors in- 
cluding Prime, Computervision, and 
Intergraph claim to be devoting 
considerable research dollars to de- 
veloping expert tools, and many ex- 
pect to introduce AI products within 
another year or so that will be com- 
patible with their current products. 
Claiming Prime’s commitment to 
AI will greatly influence the hard- 
ware and software it builds, Richard 
Mott, director of Alin the CAD/CAM 
group at Prime, says, “Intelligent 
CAD systems are an inevitable part 
of the future. And I expect the time 


scale for seeing them as a normal 
thing is sooner than we think. Cer- 
tainly by the early ’90s.” 

Meanwhile, a small but growing 
number of vendors are already 
bringing expert systems for CAD to 
market. These range from systems 
that optimize VLSI designs to those 
that can test mechanical designs 
for integrity and manufacturability. 

It’s easy to get into a debate over 
whether or not these systems are 
true expert systems. The term is in- 
finitely ambiguous and even vendors 
of the products themselves vacil- 
late between embracing the name 
and shunning it. 

The problem is there are numerous 
ways of defining expert systems. 
Some insist such a system must 
have a knowledge base that is sep- 
arate from the inference engine. 
Others say the true test is whether 
it can perform tasks that would 
otherwise require a human expert 
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to perform. Some insist on the use 
of symbolic processing. And others 
maintain it’s not AI until it can 
learn on its own. 

But beyond the semantics and the 
philosophy is the fact that artificial 
intelligence techniques in various 
degrees of sophistication are yielding 
advanced CAD systems that can 
use embedded knowledge to per- 
form useful tasks beyond the capa- 
bilities of traditional CAD systems. 

Probably the most talked about 
knowledge-based system (a term 
that is perhaps more appropriate 
than expert system) in the past year 
has been the system developed by 
ICAD Inc. (Cambridge, MA). Devel- 
oped to take advantage of the power 
of object-oriented programming, the 
ICAD system lets designers build 
a database of rules that define a 
particular class of products. Then, 
by changing variables, the user can 
make the system automatically 
generate customized variations of 
the basic design to meet a particu- 
lar customer’s needs. 

Other CAD systems, explains 
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Proposal design time for an industrial fan was reduced from three weeks to 10 minutes 
with the Concept Modeller from Wisdom Systems. 
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Wyse takes the high cost 
out of 


Wyse raises the standards for 
high resolution graphics, while 
lowering the cost. 

Now you can have high 
resolution and full IBM soft- 
ware compatibility. 

So Desktop publishing 
applications can get the screen 
treatment they deserve. You 
can run spreadsheets like Lotus 
1-2-3 with four times 
more data displayed on 
the screen. Computer- 
Aided Design packages 
can deliver their full 
potential. And Graphics- 
based pc environments 
finally have the high res- 
olution they were made for. 


You can do it all on the 
Wy-700. A complete system, 
monitor and board, for just $999. 
With a large 15-inch display, 
full tilt and swivel, and a crisp 
1280 x 800 pixel resolution. 

The WY-700. It’s your best 
solution for high resolution. 

Write Wyse Technology, 
Attention: Marcom Dept. 700, 


high resolution. 


At $999, the WY-700 Graphics Subsystem 
is easily affordable. And its 1280 x 800 
resolution makes the best of software 


packages like these: 
DESKTOP PUBLISHING COMPUTER-AIDED 
Ventura Publisher DESIGN 
PageMaker/PC AutoCAD 
Frontpage Cadvance 
DeskSet In-A-Vision 
Pagemaster Generic CADD 
Rim System VersaCAD ADVANCED 
Compound Document Workview 
Processor Procad PC 
Display Ad Make-up P-CAD Systems 
System 
AihdariTee GRAPHIC SYSTEM TOOLS 
MS-Windows 
GENERAL PC SOFTWARE GEM 
Lotus 1-2-3 MetaWindows 
Symphony HALO 
PC-Paintbrush KEE PC 


3571 N. First Street, San Jose, 
CA 95134. Or call toll-free, today, 
for more information. 


Call 1-800-GET-WYSE 


WYSE 


YOU NEVER REGRET A WYSE DECISION. 


WYSE is a registered trademark of Wyse Technology. WY-700 and the “V” shaped design are trademarks of Wyse Technology. © 1986 Wyse Technology. 
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Abe Hirsch, ICAD’s director of 
marketing, require that you phys- 
ically draw in the geometry of a 
product. This system, by contrast, 
requires you to input the rules, 
relationships, and parameters that 
define the geometry. Though it takes 
time to create the knowledge base, 
once it’s done, you have a more 
complete product description that 
can be used to perform a what-if 
analysis, create a 3D database, and 
generate a bill-of-materials. 

But the most obvious advantage 
of the system, which runs on Sym- 
bolic workstations, is that it elimi- 
nates repetitive design work. It’s 
an advantage that has been espe- 
cially attractive to manufacturing 
companies building such complex 
products as aircraft, power plant 
boilers, oil platforms, and HVAC 
control systems. So far, ICAD has 
sold 20 of its systems at an average 
price of $180,000. And although 
Combustion Engineering in Wind- 
sor, Connecticut is willing to talk 
about the benefits it has realized in 
using the system to design compo- 
nents for industry-size steam 
generators, many other ICAD cus- 
tomers consider it too much of a 
competitive advantage and refuse 
to discuss it. 

“Just say it’s the greatest thing 
to happen in CAD in a long time,”’ 
said one user who asked CGW to 
identify not even the industry his 
company is in. 

Despite its early start in the mar- 
ket, however, ICAD is about to come 
up against some stiff competition 
for the first time in the form of Wis- 
dom Systems (Chagrin Falls, OH). 
The company is a new division of 
McDermott Inc., a multi-billion dol- 
lar manufacturer of such heavy 
metal items as offshore oil plat- 
forms. And just two months ago, 
the company introduced its ICAD 
competitor, the Concept Modeller. 

The difference between the prod- 
ucts, says Mike Lukas, manager of 
application engineering at Wisdom 
Systems, is that the Concept Modeller 
is less expensive, runs on a variety 
of workstations, and is easier to 
use. Priced at $65,000 for a devel- 
opment version and $20,000 for 
each deployment version, the sys- 
tem can run on workstations from 
Apollo, DEC, Sun, and Hewlett- 


Stephen Porter is the managing editor for 
CGW. 
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i Options: 

| WAXHI : Longest TPM. path. 
MAXLH : Longest TPLH path. 


Step : Step through each path. List 
ween TERMNinate : Terminate propagation delay path query. 


MINH! : Shortest TPM. path. 
MINLA : Shortest TPLH path. 
: List and highlight all paths. 


The Logic Consultant can create a whole new chip layout. 


Packard as well as Symbolics. 

In terms of ease of use, Lukas 
says the Concept Modeller makes 
it much easier to tweak a design by 
using a mouse to interact with the 
graphics on the screen rather than 
having to rewrite rules in the knowl- 
edge base. Also, part attributes can 
be changed on the fly. And users 
can create engineering forms and 
tie slots in those forms to graphi- 
cal and part properties. 


An Informed Designer 

But eliminating repetitive design 
tasks represents just one chore that 
knowledge-based CAD systems are 
taking on. An idea that is attrac- 
tive to many is that of using knowl- 
edge-based systems to make manu- 
facturability considerations or the 
results of various design analyses 
available to the product designer 
earlier in the design process. The 
idea is to catch design inefficiencies 
early while there’s still time to 
make changes without incurring 
great expenses. 

Perhaps the first vendor to move 
in this direction was Cognition 
(Billerica, MA), which offers an Ex- 
pert Cost and Manufacturability 
module that is compatible with its 
Mechanical Advantage product fami- 
ly. Built using the company’s own 
expert shell, the product provides an 
icon and windowing interface that 


the designer uses to answer ques- 
tions about the complexity of the 
part and the type of materials to be 
used in construction. Using embedded 
rules and an inference mechanism, 
the system can then estimate what 
it will cost to build a particular part 
and where in the design process the 
largest costs will occur. 

Another early adopter is Manu- 
facturing and Consulting Services 
(MCS) in Irvine, CA, which is cur- 
rently beta-testing Metexsys, an 
expert system generator that will 
run with the company’s Anvil-5000 
CAD/CAM software. The idea is 
that customers will use the gener- 
ator to create their own knowledge 
base of design rules. This knowl- 
edge base is then implemented in 
such a way that it can test future 
designs to ensure they meet estab- 
lished design goals. 

What makes the Metexsys prod- 
uct unique is that the average de- 
signer sitting at a workstation will 
not know the system is working 
until he makes a design mistake. 
At that point, a message will flash 
on the screen and point out the 
error. 

To the average designer, says 
MCS president Patrick Hanratty, 
it will “‘look like black magic.” But 
in truth, he says, Metexsys will be 
taking advantage of the large amount 
of unused processing time of the 
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Drawing/ 
Tracing 


CAM 


New Universal Mouse Emulator ™ 
adds software compatibility with 
AutoSketch and hundreds 
of other programs. 


Introducing | 
SummaSketch 


Our new Summasketch tablet is 
filled with “Plus’s”’. Like full IBM 
connectivity with the PC, AT and 


Plus. 


The World’s Best 


Just Got Better. 


new PS/2. Plus full Microsoft® 


compatibility through a Universal 
Mouse Emulator. Plus a separate 


tablet driver for Microsoft Win- 


dows. Plus a new, two-year war- 


ranty. Add that to our standard 


features — like the highest reso- 
lution and accuracy with the most 
software compatibility — and you 
have the tablet with all the Plus’s. 


The new SummasSketch Plus. 


Draw on our experience 


Selling Graphics Tablet 


@ 
® 
CORPORATION 


Fairfield, CT 06430 - 203-384-1344 


r- 


------------------ 


© Summagraphics Corporation 1987. All rights reserved. 


Send me more information on the 
new, 12” x 12” SummaSketch Plus 
tablet today. 


Type of industry: 

Type of application: 

(_] I’m interested in OEM information. 
Name: 

Title: 

Company: 

Address: 


Cy... CCCti‘ié‘SHGL. OC 

0a i‘(‘(‘OU(CN 

Mail to: Summagraphics Corporation 
777 State Street Ext., 
Fairfield, CT 06430 
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New Tablet Driver allows operation 
under Microsoft® Windows 
environment, PageMaker® 

and Windows Draw. 


See us at 


COMDEX 


Booth #2606 


Benson Telecommunications 


Source of Revenue De 
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LARGE SCREEN DISPLAY 


Whenever two or more people get 
together to examine computer data/ 
graphics, a real-time, large screen 
projection system is an invaluable tool. 
Electrohome pioneered the concept of 

computer projection and, today, offers the 
most complete line of advanced systems. In 
the forefront are the new ECP® GRAPHICS 


single lens and ECP 3000 three lens systems. 


Both feature an advanced microprocessor 
that simplifies operation, and widens the 
capabilities gap between Electrohome and 
other projection systems. 


Computer Intelligence 
makes the difference 


This powerful microprocessor directs 
and monitors the main functions of 
the projection systems. Infrared 
remote control, help menus, fre- 
quency auto lock, diagnostics, 
digital convergence and memory 
are the prime benefits. ““Plug- 
in module architecture” 
allows for the use of a variety 


SOLUTIONS 


of optional modules - extending function- 
ality and hardware updating. 


The ECP Graphics 


This new single lens system can project 
images generated by high resolution 
(1024 x 1280 pixels, non-interlaced) CAD/ 
CAM terminals, as well as video. Because it 
automatically locks on scan rates from 15-80 
KHz, it's perfect for use with VCRs, 
PCs, terminals or high res CAD/CAM 
work stations. The ECP GRAPHICS is 
extremely portable and has 


VARI-FOCUS for screens 5’ to 14’ 
diagonal (front, rear or curved). 


The ECP 3000 


This new 3-lens system offers a bright, crisp 
image for screen sizes from 5’to 25’ diago- 
nal (front, rear or curved) and VARI-SCAN 
from 15-50 KHz. Like the ECP GRAPHICS this 
unit has a multi-function infrared remote 
control that includes digital convergence 
and all projector functions. 


Large Screen Solutions 
for every application 


Sales and Service in 40 Countries World- 
wide. For more information on Electrohome 
color and monochrome projection systems, 
send your business card to 

Electrohome Limited, 

PO. Box 628, Buffalo, NY 14225-0628. 


In the U.S.A. call 1-800-265-2171. 
In Canada call 1-519-744-7111. 


ECP® is a registered trademark of 
Electrohome Limited. 


: ~~) Screen image courtesy of SAS Institute Inc. 


EYE-OPENING LARGE SCREEN PRESENTATIONS 


SEE US AT AUTOFACT BOOTH #351 AND COMDEX BOOTH #H7400 
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designer’s workstation to check the 
design as it’s being created against 
the knowledge base the company 
has already installed in the system. 
The company itself, he adds, can de- 
cide whether it wants to give de- 
signers access to that knowledge 
base. 

In the A-E-C marketplace, one com- 
pany that promises to make excit- 
ing use of knowledge-based CAD is 
Graphic Horizons (Cambridge, MA). 
Like MCS, Graphic Horizons is 
looking to develop modules that will 
sit on top of its existing Sun work- 
station-based architectural software 
and take advantage of the unused 
processing power of the computer. 

The first module, says Clifford 
Stewart, chief consultant to the 
company, will be brought to mar- 
ket some time early next year and 
will check an architectural design 
against a knowledge base of nation- 
al building codes. Shortly after, the 
company will offer a second module 
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that can generate the layout of a 
hospital facility while taking into con- 
sideration constraints entered by 
the user. Among other things, the 
knowledge base for this module in- 
cludes an expert’s knowledge of the 
relationships various rooms in a 
hospital must have to one another. 

Then, later in the year, the com- 
pany will introduce a module that 
can tackle what is perhaps the most 
complicated task of all, that of auto- 
matically laying out HVAC duct- 
work. While each of the applica- 
tions require different types of 
reasoning processes and different 
combinations of formal rules and 
heuristics, all the modules are be- 
ing built using an expert shell 
developed at the University of Mas- 
sachusetts at Amherst. 

For all the promise knowledge- 
based systems hold for the mech- 
anical side of the design world, 
however, they hold even more for 
electronic design. The reason, say 


The solid model of a steering 
‘arm was created with a new 
ICAD package designed to 
capture knowledge about 
complex surfaces. On the left, 
the diagram shows how the 
system uses a hierarchical tree 
structure to define parts. 


experts, is that the rules there are 
more formalized and can apply to 
a wider group of products. Already, 
a number of vendors claim their 
rule-checking products qualify as 
expert systems. And while some do 
employ AI techniques, the two com- 
panies that perhaps have come 
closest to offering true expert sys- 
tems are NCR Microelectronics (Fort 
Collins, CO) and Trimeter (Pittsburg). 

The NCR Design Advisor was 
written in Lisp and is the first com- 
mercial product built using Pro- 
teus, the expert shell developed at 
the Microelectronics and Computer 
Technology Corp. (MCC), a consor- 
tium supported by 20 US electron- 
ics companies. Scheduled to be avail- 
able on Mentor Graphics systems 
in the second quarter of ’88, the sys- 
tem can analyze the netlist of a cell- 
based ASIC chip to be sure it vio- 
lates no design rules and then offer 
advice on how the design can be im- 
proved. 

The Design Advisor, says Daniel 
Ellsworth, advanced development 
strategy manager for NCR, is far 
more sophisticated than other rule 
checkers. In addition to a rule base 
built from more than 1000 man-years 
of design experience and textbook 
knowledge, the system employs a 
sophisticated inference engine that 
includes a truth-maintenance sys- 
tem capable of default reasoning 
and resolution contradiction. This 
means, among other things, that 
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the system can make certain assump- 
tions in its reasoning process, and, 
if additional information proves 
that assumption wrong, it can go 
back and change its assumption as 
well as any other decisions it had 
made based on the assumption. 
Trimeter, a spinoff of the Carnegie 
Group (Pittsburgh), offers a product 
with a slightly different purpose. 
Rather than checking for design 
flaws, the Logic Consultant takes a 
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pert system shells. 

According to experts, most major 
semiconductor companies, includ- 
ing IBM and AT&T, have already 
adopted proprietary expert tools to 
help in selected parts of the chip de- 
sign process. And a similar adop- 
tion of the technology is starting to 
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Getting designers to design while considering manufacturing costs 
is the goal of an expert system module from Cognition. 


functionally correct ASIC logic de- 
sign and then redesigns it using 
fewer gates and minimizing the 
logic to make a faster, more effi- 
cient chip. Users have the option of 
using the Trimeter-created know]- 
edge base or buying the Knowledge 
Consultant and building their own 
knowledge base. Built using the 
OPS 83 language, which is an off- 
shoot of the OPS 5 AT language in- 
vented at DEC, Logic Consultant 
runs on Mentor Graphics work- 
stations and costs $30,000. 


Internal Development 

But taking a look at commercial- 
ly available knowledge-based sys- 
tems is only one way of measuring 
the growing importance of AI tech- 
nology. More difficult to measure 
is the growing number of large 
manufacturing companies that are 
developing their own expert sys- 
tems either by themselves or in 
tandem with vendors of generic ex- 
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occur elsewhere. Ford, for example, 
is using the Knowledge Craft shell 
from the Carnegie Group to evalu- 
ate the design of fuel senders. And 
Software Architecture & Engineer- 
ing (Arlington, VA) reports its ex- 
pert shell is being used by Bechtel 
Western Power Corp. for valve and 
piping design. 

But perhaps the most sophisticat- 
ed project is the one underway at 
Boeing Computer Services in Seat- 
tle, where the desire to streamline 
the design process has led to the 
development of the Expert Execu- 
tive. According to Kathryn Chalfan 
of the Advanced Technology Center 
at BCS, the problem with aerospace 
design is that the knowledge of how 
to create a vehicle design is frag- 
mented among numerous computa- 
tional programs, each managed by 
different groups of people. Passing 
a design through this cycle can con- 
sume weeks of time. 

To solve the problem, Chalfan 


says, BCS turned to the power of 
symbolic processing and created an 
expert system that contains a data- 
flow model of the various programs. 
The system “‘understands” how the 
design process works and can auto- 
matically pull the design through 
the various computational programs 
in the correct order, converting as 
it goes the outputs from one pro- 
gram into the appropriate inputs 
demanded by another program. 

Already, says Chalfan, the sys- 
tem has proved it can reduce a 
preliminary design cycle from two 
to six weeks to 38 minutes. Further 
speed increases are expected once 
the Lisp-based system is rewritten 
in C and Prolog. 


Recapturing the Global View 

Justin Rattner at Intel Scientific 
Computers (Beaverton, OR) finds 
the Boeing project particularly in- 
teresting because it shows how ex- 
pert systems have the potential to 
manage the growing complexity of 
CAD tools—a problem that is espe- 
cially pronounced in the VLSI de- 
sign area. 

As CAD tools grow more com- 
plex, Rattner explains, “We find 
ourselves moving away from the 
ideal of the tall, thin designer who 
was able to work vertically across 
the whole design process and moving 
toward the short, fat designer who 
is skilled at one particular aspect 
of a design.” But, he says, by embed- 
ding the knowledge of how these 
tools work and interact into an ex- 
pert system, the tall, thin designer 
can once again regain the broader 
view of the whole process and focus 
more closely on the pure aspects of 
design. 

Interestingly, it’s a perspective 
that perhaps best sums up the role 
of expert systems as design assis- 
tant rather than design expert. For 
it’s increasingly clear that expert 
systems will not constitute a mar- 
ket unto themselves, nor will they 
replace human designers. Rather, 
as expert system technology becomes 
more accepted as a programming 
method that is best used in conjunc- 
tion with traditional computer pro- 
gramming techniques, computers 
will be better able to assist human 
designers, leverage their knowl- 
edge, and provide more freedom for 
that distinctly human pharactes. 
istic—creativity. j 
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Any graphics and text your computer can generate 
you can instantly turn into exciting color overhead trans- 
parencies with Arkwright DATA/VIEW" Transparency 
Film. DATA/VIEW lets you create spectacular presenta- 
tion material straight from your printer! 

DATA/VIEW Transparency Films are fast drying, 
instantly projectable, economical and easy-to-use. Just 


load the single 842” x 11” sheets or continuous punched 


rolls into your computer's printer. Any printer! There's a 
different DATA/VIEW film for impact, pen plotter, ther- 
mal, laser or ink jet printers. 

Heres the perfect medium to add color and excite- 
ment to your presentations. With DATA/VIEW, your com- 
puter becomes your presentation partner—helping you 
present your message boldly, graphically and simply. 

And don't forget Arkwright’s other convenient 
overhead transparency films for plain paper copiers 
(COPY/VIEW*) and thermal copiers (THERMA/VIEW’). 


For more information about DATA/VIEW and the 
rest of Arkwright Transparency Film line, simply return 
the coupon below or call 1-800-942-5900. 


(A) INK JET FILM 
LASER FILM 
(©) PLOTTERFILM So 
(0) THERMALTRANSFERFILM — 
© DOTMATRIXFILM 
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Home Office - Europe 

Arkwright Incorporated Arkwright Incorporated 
Main St., Fiskeville, RI 02823 PO. Box 220 5900 AE Venlo, Holland — 
Tel: (401) 821-1000 Phone: 077825315 Telex: 84458756 
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An Expert Scan 


Vendors look to Al technology 
to improve document scanning 


By Parvathy Bhaskaran 
& David Wilson 


Oo f all the markets in the en- 
gineering world that are 
exploring the promise of 
artificial intelligence, there are 
probably few that hold as many 
obvious opportunities for the tech- 
nology as the document-scanning 
market. It’s an industry that is 
plagued by a number of shortcom- 
ings, and several vendors have al- 
ready turned to AI for solutions. 

One of the problems that haunts 


Natural-language interfaces give easy user access to the 


the industry is that of inter-vendor 
data transfer. For example, scanned 
documents are initially stored ina 
multitude of compressed raster for- 
mats, making it impossible to guar- 
antee a successful raster transfer 
between competing vendors. 

Converting that data into a vector 
format that is useful to a CAD/CAM 
system has also presented problems 
because the raster-to-vector conver- 
sion process typically results in 
enormous, unstructured databases. 
These files contain a multitude of 
short vectors and abound in dimen- 
sional inaccuracies. 


/ Drawing \ 


Database 
Mgmt. 


inference engine and database in the GTX scanning system. 
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This problem is particularly acute 
because conversion software has 
traditionally found it hard to properly 
identify broken or touching objects 
in the drawing. Some vendors have 
attempted to solve the problem by 
implementing template-matching 
techniques for character recogni- 
tion. This approach, however, re- 
quires expensive  bit-mapped 
hardware to achieve fast execution. 

Another problem scanning ven- 
dors have grappled with is that of 
finding a way to interface with a 
multitude of CAD/CAM systems 
easily. Until now there has been no 
satisfactory solution and scanning 
companies have had to accept being 
limited in the number of vendors 
with which they could interface 
and have had to put up with the in- 
efficiencies and various flavors of 
the IGES standard. 


Database Management 

Finally, vendors have scrambled 
to find a way to manage the vari- 
ous data formats associated with 
scanned documents. Classical data- 
base management systems are dif- 
ficult to use because they require 
specialized retrieval characteris- 
tics with limited database access- 
ing pathways. 

Fortunately, such AI technolo- 
gies as natural languages and ex- 
pert systems offer solutions to many 
of these shortcomings. A natural- 
language interface, for example, can 
make the image database more acces- 
sible to users, and expert systems 


Parvathy Bhaskaran is an Al specialist and 
David Wilson is director of product plan- 
ning at GTX (Phoenix, AZ). 
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can greatly improve character and 
symbol-recognition capabilities. 

Simply put, an expert system is 
a tool which gathers an expert’s 
knowledge and represents it as a 
set of rules within a rule base. For 
faster execution, this rule set can 
be compiled into decision trees. 
Segmenting the rule base (creating 
sub-trees among decision trees) fur- 
ther increases the efficiency be- 
cause it eliminates the need to sort 
through irrelevant knowledge. A 
natural-language front-end can play 
an important role here in that it 
provides a way to input all the 
necessary knowledge quickly and 
easily. The drawback, however, is 
that a natural-language front-end 
may not be able to represent the 
knowledge in the most efficient way. 

The other important part of an 
expert system is the inference en- 
gine, which provides a reasoning 
mechanism that can sort through 
all the relevant knowledge and 
make intelligent decisions. The key 
point here is that the efficiency and 
speed of an expert system greatly 
depends on the efficiency and speed 
of its reasoning mechanism and the 
structuring of the knowledge bases. 

Most of the expert system shells 
available off-the-shelf fall short 
here because either their internal 
knowledge structures do not offer 
the most efficient representation of 
the necessary knowledge or their 
general-purpose inference engine is 
too slow. 

To date, different vendors have 
taken a number of approaches in 
implementing AI techniques. Auto- 
desk, for example, has introduced 
an implementation of Lisp, a popu- 
lar AI language, as a tool to its low- 
level vectorization. Although bur- 
dened by the performance of to- 
day’s PCs, this offers pattern 
matching and editing tools based 
on Lisp constructs. 

Metagraphics Inc. is taking an in- 
novative approach to scanning as 
it attempts to use AI technology to 
address the problem of dimension- 
al accuracy. Its system claims the 
ability to scan a multi-view image 
and translate it into a contiguous 
3D model complete with geometric 
and annotation associativity. 

A number of corporations and 
universities are also working to tap 
the potential of the syntactic lan- 
guage Prolog. Originated in France 
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for natural-language analysis, Pro- 
log’s syntactic power supports very 
rapid development of data-format 
translators. With this syntactic 
power, it holds the promise of pro- 
viding unlimited interfaces to the 
various raster and CAD data for- 
mats associated with the drawing 
conversion industry. 

Finally, GTX and SysScan have 
incorporated context grouping and 
statistical classification techniques 
to address pattern matching of 
touching and broken symbols and 
characters. Audre Inc. recently pur- 
chased exclusive rights to AI re- 
search from Carnegie-Mellon and 
offers similar capabilities. (“Au- 
tomating Data Capture,” p. 93.) 

Context grouping makes the char- 
acter-recognition process more relia- 
ble because it uses the information 
surrounding a character to help de- 


in such a way that it was able to 
place the power of AI into a parallel- 
processing architecture. This multi- 
processor engine transforms geo- 
metry, characters, and symbols into 
CAD/CAM-compatible formats using 
up to eight 32-bit Motorola 68020 
processors and expert-system tech- 
niques. With context rules operating 
in this environment, the system 
can recognize a variety of line- 
styles, higher order geometry, text, 
and symbols. 

Symbol recognition uses different 
rule bases for different symbol 1i- 
braries. Once defined, the rule base 
is compiled, generating the knowl- 
edge base and the corresponding 
graphics model. 

Each symbol library may consist 
of symbols that are specific to a 
particular industry or corporation. 
When the user activates the recog- 


A system using context information is 
better able to distinguish between 
feature-similar characters. 


termine the character’s meaning. 
In other words, it tries to put the 
character in the context of its set- 
ting in order to properly identify it. 
Using context information, a sys- 
tem can better handle dirty or 
damaged drawings and can make 
sense out of broken characters, ac- 
curately merging unconnected line 
segments into arcs or circles. A sys- 
tem using context information is 
also better at distinguishing feature- 
similar characters (‘T and ‘1’, ‘5’ 
and ‘S’) because it has the ability 
to look at surrounding entities. 
But for all this context processing 
to take place, flexible rules are 
needed that can guide the system 
through the whole process. Hence, 
the need for an expert system. The 
question then becomes one of decid- 
ing how to implement such a system. 
Most expert systems are com- 
putation-intensive and operate in 
a single-processor environment since, 
by its very nature, reasoning is 
sequential. But GTX, for one, recog- 
nized the fact that the task of draw- 
ing recognition lends itself well to 
isolating the reasoning process to 
different areas of the drawing. 
With this in mind, the GTX 5000 
Recognition Module was developed 


nition process, the rule base cor- 
responding to the desired symbol 
library is downloaded and processed 
by the inference engine. 

The GTX system also makes it 
possible to segment character knowl- 
edge trees into sub-trees within any 
window environment on a drawing, 
thereby providing independent font, 
height, aspect ratio, and orienta- 
tion classification. The resulting data- 
base of entities is then written out 
in an extended ANSI standard Com- 
puter Graphics Metafile (CGM) for- 
mat to the target workstation. 

Translating to various CAD sys- 
tems is then addressed directly or by 
a unique rule-based IGES translator. 
These rules allow the translator to be 
tailored to meet the specific require- 
ments of any vendor supporting 
IGES, eliminating the need to develop 
a specially compiled IGES translator. 

In terms of hardware, GTX has 
developed its system so it can run 
on standard PC-DOS, OS/2, and Unix- 
based workstations, giving the user 
access to a variety of standard plat- 
forms. Looking ahead, the company’s 
goal is to further develop the use 
of AI techniques in hopes of provid- 
ing ever more intelligent and effi- 
cient drawing conversion. ——/) 
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CHANGING YOUR STANDARDS. 
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Combine Tek’s unsurpassed Add to that horsepower the 
graphics capabilities withthe — security of industry standards 
leading industry standards, like UNIX, 68020 processors, 
and you have abreakthrough — Ethernet, TCP/IP, X Windows, 

in workstation performance. and Tek quality. Plus com- 

A breakthrough achieved by the _ patibility with more than 300,000 


optimum combination of a 32- PLOT 10® applications. And 

bit compute engine and 32-bit _finaally, the flexibility to mix and 3D viewing, Tek’s 4300 Series 
graphics engine. A graphics match the world’s broadest line hasan answer. 

engine featuring parallel of compatible standalone work- Let us raise your sights to the 
pipelined architecture with five — stations and high-performance | newgraphics workstations that 
custom gate arrays to make you _ terminals. wont change your standards. 
more productive than ever: Whether your need ts for For more information on the 
450,000 2D vectors/second; bit-mapped or vector graphics, 4300 Series, contact your local 
340,000 3D vectors/second: software engineering or 2D Tek representative today. 


and 20,000 Gouraud shaded drafting, 3D shaded surface Or call 1-800-225-5434. 
polygons/second. modeling, or true stereoscopic —_ In Oregon, 1-235-7202. 
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Merging Video & 
Business Graphics 


PC tools reach new users 


By Rebecca Hansen 


om Bentz remem- 
bers watching pres- 
entations during a 
corporate meeting 
and saying to him- 
self, “There has to 
be a better way.” At the time, Bentz 
was working for a production com- 
pany that specialized in producing 
large conventions and meetings. 
He put together a lot of presenta- 
tions and watched a lot of them too. 

Bentz couldn’t get over that com- 
panies were spending thousands of 
dollars a day to rent video projection 
systems and slide projectors for multi- 
image presentations yet were using 
them so inefficiently. Video systems 
projecting the image of a speaker 
would be turned off to show slides, 
then turned on again for the next 
speaker. Shifting between a speaker’s 
slides and the video part of the pro- 
gram fragmented multi-image pre- 
sentations even more. 


Integrated Tools 

Two years ago, Bentz established 
Hot Source Graphics (Washington, 
DC) to produce integrated video and 
graphics presentations using per- 
sonal computers. Using PC Carousel 
from AT&T (Indianapolis, IN), Bentz 
outputs computer graphics direct- 
ly to a video projection system. 

The program gives Bentz a choice 
of transition effects between im- 
ages and the ability to control both 
the length of the intervals between 
images and the length of the tran- 
sitions. He can let sequences run 
automatically or advance images 
manually. Using a video switching 


Rebecca Hansen is CGW'‘s contributing 
editor for graphic arts. 
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device, he integrates computer graph- 
ics with live video, prerecorded video, 
and video animation sequences. 

Bentz says that his clients espe- 
cially like the immediacy of video. 
He can use a video camera to take 
a shot of someone and merge the 
picture with text and graphics in 
minutes, then incorporate it into a 
professional-looking presentation. 
Even more valuable to his clients, 
says Bentz, is the ability to make 
last-minute changes without panic 
and rush charges. 

Although Hot Source Graphics 
caters to the needs and budgets of 
large corporations, the technology 
it employs shows a major change in 
the business presentation market: 
Integrated video tools are now with- 
in reach of users at all levels. 

In the past couple of years, more 
powerful PC-based image proces- 
sing—including the availability of 
graphics boards with video frame 
grabbing—have transformed the 
PC into a video graphics workstation. 
Developers have been quick to take 
advantage of the platform, and 
they are now beginning to unleash 
the first of many applications that 
provide options for merging and 
outputting video images. 

Today, you can import video im- 
ages into PC-based paint, drawing, 
and charting programs; use them 
as backgrounds for other images; or 
apply them to texture mapping in 
3D programs. Composite images 
can then be output to film record- 
ers, printers, videotape, or disk. 

At the same time, PC-based busi- 
ness graphics programs have moved 
closer to video. A new class of 
products is bringing movement and 
sound to business presentations. 
They offer a range of capabilities 
from simple transitions between 


Videographics cards and 
graphics software, such as AT&I’s 
Topas, are creating new 
possibilities for business 
presentations. 


frames (such as horizontal and ver- 
tical wipes) and 2D animation of 
images to integrated business 
graphics, sound, video animation, 
and live video. 

Although we’re only at the begin- 
ning of a wave of product introduc- 
tions, the video-graphics technology 
behind these products has been in 
the market for several years. This 
is not a situation where a handful 
of sophisticated users are strug- 
gling on the leading edge; PC video 
graphics offer a production-worthi- 
ness and affordability that will at- 
tract a range of users now. 

While the more elaborate compo- 
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nents for mixing computer graph- 
ics and video run between $4,000 
and $10,000, basic video-graphics 
systems (with the ability to output 
to video, film, or print) can be set 
up for $10,000 or less. 

Gokalp Babaoglu, president of 
Picture Conversion Inc., sees a 
large and receptive market. His 
Falls Church, Virginia company 
configures and sells systems for 
business presentations, graphic arts, 
medical imaging, and training 
applications. 

‘“‘We are becoming increasingly 
sophisticated in communications 
media,” says Babaoglu. “The color, 
movement, and sound in video are 
powerful attractions.” 

The demand is there, he explains. 
“Tt’s just a matter of putting the 
capability in the hands of more peo- 
ple. Desktop hardware finally did 
that, enabling us to give people af- 
fordable, easy-to-use tools.” 


Targa Sets the Pace 

Marvin Baum of Matrix Technol- 
ogies (Orangeburg, NY) agrees. 
“This is the age of VCRs. People 
are immediately comfortable with 
the medium. In fact, there is a pent- 
up demand for it. Corporate man- 
agers know how flexible it is, and 
they want the flexibility in their 
business presentations. They want 
to be able to combine different 
kinds of pictures and add text onto 
pictures. They want real-world im- 
ages and lots of color.” 

For real-time video capture as 
well as color capabilities, AT&T’s 
Targa series of videographics boards 
continue to set the pace. For about 
$3000, these IBM PC-based boards 
provide 32,768 colors. You can see 
live-motion video on a computer 
monitor and grab a single frame 
without stopping the videotape. You 
can also send an image directly to 
videotape without going through 
an encoding box. 

For applications demanding broad- 
cast-quality video and the highest 
resolutions, AT&T’s Vista boards 
offer a distinct advantage. But at 
almost half the cost of a Vista board, 
however, Targa will hold onto a 
number of applications—including 
many in business presentations. 

Over 100 developers—including 
AT&T’s Graphics Software Labs 
(Indianapolis, IN)—have written 
software for the Targa series. You 
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GS eneral Parametrics has never published a 
paper describing MacroVision. However, this 
year, the company filed a patent claim for Macro- 
Vision, which has been granted in several foreign 
countries and is well underway in the US. Thus, co- 
founder Herbert Baskin was willing to share some 
information about the technology. 


CGW: Why did General Parametrics invent Macro- 
Vision? 

HB: It was imperative that business people have the 
same quality in computer-generated slides that they 
have in manually created slides. We also decided to 
make VideoShow compatible with standard moni- 
tors, arequirement which eliminated the use of ex- 
isting technologies. The display standard used in 
the US for TVs, studio monitors, and at that time for 
computer monitors is what we call CGA or RS-170. 
You can’t jam 2000 pixels on these monitors, so to 
get high resolution, high speed, and a good color 
range, we had to go beyond pixel technology and in- 
vent a new technology. 


CGW: How is MacroVision different from pixel- 
based systems? 

HB: In pixel-based systems, the available bandwidth 
is in each of the three color areas. For every piece of 
green information there’s a piece of red and a piece 
of blue. The three are synchronized in lock step and 
merged at the board level to produce a single signal 
of pixels. Therefore, you’re limited to 600-some-odd 
pixels on a standard display because of the sweep 
speed and the z axis speed, or bandwidth. 

We circumvented the limits by eliminating the 
pixel binding of red, green, and blue together at 
every sync point. In MacroVision, the components are 
nonsynchronized so they’re controlled independently. 


CGW: How does this increase the apparent resolution? 
HB: Because we partition the available bandwidth 
unevenly, we use a different visual model of the hu- 
man perception system in which green is a much 
more sensitive color than red and blue. Since, in 
MacroVision, green information changes at a differ- 
ent rate than red and blue, we put more of the band- 
width, the transmitted information, into green to 
portray edges to a horizontal positional accuracy of 
one part in 2096, our replacement term for how many 
pixels are on a scan line. 


CGW: Why is MacroVision limited to 1000 colors? 
HB: Well, there is no real 1000-color barrier. It’s ac- 
tually a human interface decision. Internally, there 
are more than 1000 colors in MacroVision I, and 
we ve added even more (along with higher resolution) 
to MacroVision II in VideoShow Professional to pro- 
duce the natural images. Therefore, we’re not limited 
to 1000-color printing. The combinations of color 


Inside MacroVision 


used for half-toning in four-color thermal printers 


becomes a hardware-software decision. 


CGW: What’s VideoShow Professional’s color capa- 
bility? 

HB: Probably the number 10,000 is a good number. 
But we’re not changing the human interface. If you 
want a boundary on a box you have to pick a color 
from 1000. And if people complain about that I’m go- 
ing to turn a deaf ear because it’s more than enough. 


CGW: Does Macro Vision enable you to do antialiasing 
more easily than a pixel-based system? 

HB: In a real-time environment, building in acom- 
plex computation for antialiasing isn’t a good idea. 
You can’t do heavy-duty things like global antialias- 
ing, pattern recognition, and edge detection. So we 
had to limit ourselves to the sharpest picture we 
could get and to what could be done very quickly and 
easily. The truth is, though, there’s more opportunity 
in MacroVision than we’ ve taken advantage of. I’ve 
never been able to tell another interviewer this, but 
we see a future development by being more clever 
about possibly going further in antialiasing. But be- 
cause we’re concentrating on presentation graphics, 
on being very time-efficient, we’ve never pursued 
this very far. 


CGW: Will you market the Macro Vision technology 
itself? 

HB: In our original VideoShows, we used 115 chips 
to implement MacroVision. We’ve now reduced the 
technology to a three-chip custom chip set made for 
us by Fujitsu under proprietary agreements. And 
we expect, as soon as the patent is let, to begin sell- 
ing the chip set at competitive prices to other graph- 
ics console manufacturers. 


CGW: Will General Parametrics move the Macro- 
Vision technology into other graphics areas? 

HB: We're not motivated to do that. We probably 
would look for a partner like a workstation manu- 
facturer or an image-processing company that would 
carry what we ve done in its direction. Not to just 
duplicate and buy our chips, but to make different 
chips. We think it’s going to be a competitive tech- 
nology down the road because it has another attrib- 
ute we haven’t covered yet. It’s memory efficient. 
You can build much sharper images with less mem- 
ory than you can ina high-resolution pixel technology. 


CGW: Where do you go from here? 

HB: We'll begin selling licenses for MacroVision I 
when it’s patented. Then we'll start the patent pro- 
cess again for MacroVision II. And we'll continue to 
expand our product line by adding on the high and 
low end. We’re moving more and more toward the 
graphics-board and software market. CGW 
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At SAAB, STRIM 100 is used in all 
stages of the development of out- 
standing automobiles. As one of the 
most versatile mechanical engi- 
neering CAD/CAM systems available, 
STRIM 100 has applications not only 
throughout the automotive industry 
but in the plastics and aerospace 
industries as well. 


STRIM 100 is a product of Cisigraph, 
a leading European CAD/CAM 
company. STRIM 100’s free-form 


33533 West Twelve Mile Road, Suite 100 
Farmington Hills, Michigan 48018 
(313) 489-0220 


See STRIM 100 in action at AUTOFACT ’87, in booth #112. CIRCLE 27 ON INFORMATION CARD 
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design and exceptional 5-axis 
machining capabilities allow for the 
creation of highly detailed models for 
even the most complex objects. Only 
by achieving perfection in design 
can perfection in the machining of 
dies and molds be accomplished. 


STRIM 100...the choice of SAAB. 
And with the extraordinary capa- 
bilities to become your company’s 
choice, as well. 


Images can be created in Ariwork and output to video. 


can mix video images with pictures 
created in AT&T’s Tips, Rio, and 
Topas, as well as Time Arts’ Lume- 
na and Pansophic/West End Film’s 
Artwork packages to name a few. 

Using AT&T’s Rio software and 
a Targa or Vista board, you can cre- 
ate 35mm slides that are comprised 
of still video and PC-generated im- 
ages. The 2D, vector-based software 
lists for $1250. 

Unlike the Tips paint system, Rio 
creates resolution-independent type 
and graphics. This means you can 
output to video, high-quality film 
recorders, or print without loss of 
image quality. Video images are, of 
course, limited to their input resolu- 
tion. Rio, however, improves reso- 
lution through pixel interpolation. 
Users would normally want to keep 
images to sizes that do not present 
resolution problems. 

Many of the special effects seen 
in broadcast video can be used in 
business presentations as well. Topas, 
a 3D solids-modeling and animation 
package from AT&T, provides video- 
capture capabilities and broadcast- 
quality results. You could grab a 
real-life background with a Targa- 
or Vista-equipped PC, then overlay 
it with a picture of a product created 
in Topas. Architects might want to 
grab a real-world environment, for 
instance, and walk a client through 
a Topas-created 3D building. The 
complete package costs $11,995. 

Pansophic/West End Film (Wash- 
ington, DC) is another developer ac- 
tive in the Targa arena. You can tex- 


56 


ture-map video images to 3D ob- 
jects created in West End’s Artwork 
software and animate these with 
the company’s Videowork package. 

Using Videowork, it’s possible to 
output to videotape, 35mm slides, 
or color thermal printers. You can 
also place frames in a composed 
document created in PageWork and 
output to PostScript-based laser 
printers and typesetting systems. 

For PC video-presentation sys- 
tems, General Parametrics Corp. 
(Berkeley, CA) has got one of the 
leading systems. VideoShow lets 
you perform simple 2D animation 
and transitional special effects on 
images created with the company’s 
Picture-It software. 

The company’s new product, the 
VideoShow Professional presenta- 
tion system, adds the capability of 
merging images from video input 
sources with computer-generated 
graphics. Through a proprietary 
compression technique, it reduces 
a 500K video image to as few as 40K. 
The Professional implements de- 
compression on chip so you can dis- 
play a sequence of images rapidly. 
It takes about four seconds for the 
system to build a display, and it 
does this in the background while 
the previous image is still on screen, 
eliminating lag time during tran- 
sitions. 

Probably one of the strongest in- 
dications of what is happening in 
the presentation market is the an- 
nouncement of the VIP Presenta- 
tion System by Matrix, one of the 


leading manufacturers of film re- 
corders and printers. The system 
enables you to combine graphics, 
animation, video, and sound. 

Like VideoShow, VIP provides a 
presentation controller, which is 
compatible with PC-based graphics 
software. It can be connected to 
computer monitors or video equip- 
ment such as televisions and projec- 
tion systems. 

VIP Director provides basic capabil- 
ities for sequencing images and 
creating transitional special effects. 
By controlling an external video 
source, you can incorporate prerecord- 
ed animated sequences and prere- 
corded video segments into your 
presentation. VIP Producer adds a 
keyboard and graphics programs to 
create and edit graphics. You'll be 
able to make corrections and changes 
in a presentation on-site without 
any additional computer. 

The highest-level system, VIP 
Studio, adds a hard disk, video frame 
grabbing, and sound digitizing capa- 
bilities. VIP Studio will also be able 
to output to Matrix high-resolution 
film recorders, color printers, and 


VCRs. 


Mac Il Options 

While PCs and compatibles took 
an early lead with Targa, Apple is 
also getting into the act with the 
full-color Macintosh IT. VideoWorks 
II, from MacroMind Inc. (Chicago, 
IL), lets you create 2D animations 
on the Mac and then sequence these 
images using MacPaint and other 
programs. The board provides 24 
different fades, dissolves, and wipes 
as well as libraries of “clip” anima- 
tions and sampled sounds. Although 
this product does not output direct- 
ly to video, a number of vendors are 
working on boards that will provide 
this capability for the Mac II. 

The implications of the more power- 
ful 386-based machines and the full- 
color capabilities of new Apple and 
IBM machines have not yet been 
fully felt. Yet as Picture Conver- 
sion’s Babaoglu points out, the real 
progress to watch for may come 
from the users, not the developers. 

Users will come up with applica- 
tions in the business presentation 
market and in many other fields we 
haven’t even dreamed of. The im- 
plications and applications for 
merging video and graphics on PCs 
will be immense. CGW 


COMPUTER GRAPHICS WORLD NOVEMBER 1987 


‘ingert ips—Introducing 
- the PFR Personal Film 
Recorder™ from Lasergraphics. Its 

4000-line resolution and 30-slide per 

hour output make your PC a unique graphics 
presentation center that combines speed and 
convenience with complete confidentiality. 


And at only $4995, PFR can pay for itselfin for a free 
less than a year even if you make as few as 10 sample slide. 
high quality slides a week. 

Virtually all popular CADD or AGSERGRAPHCS 


business graphics PC packages 
are compatible with PFR, 
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~ driven by the powerful 
~ Rascol’ II rasterizer (included). 
"Bea scanned images in TARGA’ 
format can be incorporated, to put a 
whole new presentation tool in your hands. 
Only from Lasergraphics—the innovator 
in raster processors and film recorders. 


Call 714-660-9497 


_ Turn your PC into a high-resolution graphics workstation for under $5000. 
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By depicting the way AGVs 
move around the floor of this 
heavy-duty stamping plant, 
AutoSimulation’s software can 
highlight potential 
bottlenecks. 


By Stephen Porter 


f manufacturers are 
looking for the se- 
cret that will keep 
them competitive in 


a tough internation- 
al marketplace, a 


small group sof computer vendors are 

confident they have at least part of 

the answer: computer animation. 
By using their tools to build ani- 


mated models of the manufacturing 
process, these vendors say factory 


managers can evaluate the flow of 
materials across the factory floor, 
pinpoint inventory build ups and 
underutilized machine tools, con- 


duct what-if tests with various manu- 
facturing resources, communicate 


problems more clearly to upper man- 
agement, and just generally better 
manage and optimize a manufactur- 
ing process that is getting increas- 
ingly more complex. Until recently, 


Stephen Porter is the managing editor 
for CGW. 
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such animation could only be done 
in wireframe on expensive minicom- 
puters or mainframes. In the last 
two years, however, animation capa- 
bilities have grown in sophistication 


and become available on more af- 
fordable hardware platforms. 


Particularly impressive is the soft- 
ware developed to run on the newer 
3D graphics workstations offered by 
companies such as Silicon Graph- 


ics and Hewlett-Packard. These 
machines have not only made it 


possible to create more realistic 
models of large manufacturing en- 
vironments, but, for the first time, 
they have made it possible to simu- 


late and even etal the complex 
movements of factory robots using 


shaded and solid models. 

The simulation of robots is an es- 
pecially difficult problem because 
it demands a hardware platform 


that can simulate motion in 3D 
space. The hardware must have the 


power to simulate different parts of 
a robot moving in different direc- 
tions along three different axis at 


the same time, and it must be able 
to demonstrate how different robots 
within the same workcell move 
relative to one another. Performing 
these tasks in any cost-effective 


way was simply not possible until the 
emergence of workstations equipped 


with double-buffered displays, strong 
hidden-surface removal capabili- 
ties, real-time shading capabilities, 
and speeds reaching 100,000 vector 
transformations per second. 


The Accent’s on Graphics 

The first workstation to offer all 
of these features was the [ris work- 
station from Silicon Graphics. One 
of the first vendors to actually take 


advantage of the power of this ma- 
chine for robotic simulation was 


Deneb Robotics (Troy, MI). More re- 
cently, Deneb also ported its IGRIP 
(Interactive Graphics Robot Instruc- 
tion Program) system to the HP 


9000 SRX, which the company says 
can produce even sharper looking 


images because of its higher reso- 
lution and the eight light sources 
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built into its hardware. 

Indeed, if there is one thing that 
characterizes the Deneb system, it 
is the emphasis the company has 
placed on optimizing graphics capa- 
bilities. Because the IGRIP system 
was designed with a number of pro- 
prietary algorithms that enhance 
the rendering capabilities of the 
hardware, company president Scott 


Walter says the Deneb system can 
achieve graphics speeds that are 
considerably faster than those real- 
ized by competitors. Unlike other 


robotic-simulation systems, the I- 
GRIP system is finding a demand 


outside the automotive industry 
and is gaining a reputation as a 
general-purpose simulation tool 
useful for everything from concep- 


tual design to simulation of space 
shuttles to simulation of human 


movement. 

Designed with a menuing inter- 
face to make robotic simulation ac- 
cessible to nonprogrammers, the 


Deneb system consists of a variety 
of modules that perform different 
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Animation on the 
Factory Floor 


The automated factory gains new 
graphics tools 


tasks in the simulation process. The 
3D polygon module, for example, pro- 
vides various primitives and editing 
functions that are used to create shaded 
workcell components such as convey- 
ors, tooling machines, and workpieces. 
Parts from existing CAD databases 
can be brought in through an IGES 
translator. Proprietary algorithms can 
turn wireframe parts into shaded poly- 
gon models automatically. 

A Create Device module provides 
the tools to build devices such as 


robots and AGVs (automated guided 
vehicles), which are associated with 


kinematic and dynamic attributes. 
And a Workcell Layout module is 
used to place devices and parts geo- 
metries into a scene. This module 
includes a 3D automatic placement 
algorithm that can position and orient 
the device to reach all the goal points 
without violating any link limits 
and without colliding with any 
other object within the workcell. 


Path generation for the robots is 
accomplished by positioning work 


points interactively by eye or with 
the help of the component geome- 
try. Once satisfied with the layout, 
the user turns to IGRIP’s device- 


independent Graphics Simulation 
Language to choreograph workcell 


motion. I/O signals between devices 
can be set up to ensure proper co- 
ordination of movement. 

Besides the graphics prowess of 


IGRIP, one of the key ifene hae of 
the Deneb system, says Walter, is 


its ability to use actual part geo- 
metry to perform collision checks. 
The near-miss collision detection 
ability, he says, is especially useful 
because it flags near misses within 
user-specified tolerances. This, he 
says, goes a long way to making 
robotics a more attractive strategy 
for manufacturers because they no 


longer have to take the risk of des- 
troying expensive robotic equip- 
ment through unforeseen collision 
with other robots. 

But if collision detection and blaz- 
ing graphics speed are the seh be 
of the Deneb system, other vendors 
of robotic simulation boast about 
their programming prowess and 
factory management capability. For 
example, Harel Briton, director of 
marketing for Tecnomatix (Birming- 
ham, M1), points to his company's 
experience in simulating flexible 
manufacturing as proof the RoboCAD 
system was designed with a superi- 
or understanding of the real prob- 
lems of factory automation. 


Robotic Programming 

Making his point, Briton claims 
that RoboCAD, which runs on Sili- 
con Graphics and Sun 3 workstations 
and provides a variety of sophisti- 


cated workcell layout and simula- 
tion tools, is the first robotic 


simulation system to be used for 
offline programming of robots. While 
Deneb says both General Motors 
and Chrysler have conducted success- 
ful demonstrations of IGRIP’s off- 
line programming capabilities, Briton 
says two major automotive manu- 
facturers in Germany have actually 
started projects using RoboCAD for 
the same purpose. By downloading 


robot programs developed on an 
offline computer, says Briton, manu- 


facturers are able to reduce the pro- 
gram installation time and the risk 
of collision between system compo- 
nents greatly. 


While AutoSimulations (Bountiful, 
UT) could also be cited as an example 


of a company offering robotic simula- 
tion capabilities on a 3D workstation, 
much of the company’s effort has been 
directed toward the broader concerns 
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3D graphics workstations are 
used by Deneb (above) to model 
workcells and by AutoSimulations 
to model the flow of work on the 
factory floor. 


of factory simulation. Among its 
product line are factory-simulation 
packages designed to run on the PC 
and on DEC and Sun workstations. 
But perhaps most significant is the 


company’s AutoGram software, 
which represents one of the few 


factory-simulation packages offer- 
ing 3D capabilities. 

Clearly, the advantage of the 3D 
system is its ability to create more 


realistic images that make it easier 
to spot manufacturing problems 
and communicate ideas, as well as 
its ability to model larger manufac- 
turing environments without sacri- 
ficing speed. 

Nevertheless, those searching for 
less expensive solutions and willing 
to accept wireframe graphics will 
find a number of vendors now offer 
some fairly sophisticated capabili- 
ties on 2D platforms. Systems Model- 
ing Corp. (State College, PA), for 
example, offers Cinema, an anima- 
tion tool designed to help nonpro- 
grammers develop animations of a 
simulated system on a PC. 

The simulated model itself is 
created using the company’s Siman 
programming language. The model, 
which depicts the flow of entities 
through a manufacturing system, 
is created as a user links together 
a series of blocks whose shapes in- 
dicate their general functions. Arrows 
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AutoSimulations 
522 West 100 North 

PO Box 307 

Bountiful, UT 84040 
(801)298-1398 
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Deneb Robotics 
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Istel Inc. 
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show the flow of entities from block 
tc block. There are ten basic block 
types, which together perform forty 
elemental functions. 


Animation on a PC 

Once the model is created, the 
user turns to the Cinema package 
to animate it. The static, or non- 
moving, part of the animated lay- 
out is created with traditional CAD 
tools. The dynamic part of the ani- 
mation is created by drawing or 
selecting symbols from a library 
that represent the machine tools, 
workers, conveyor belts, transport- 
ers, or workpieces (such as car bod- 


ies) that appear on the factory floor. 
These symbols are tied to entity at- 


tributes in the Siman model and 
can change whenever the attribute 
value changes. 

The Cinema system includes a 


special version of Siman that incor- 
porates the code required to update 


the graphics screen during simula- 
tion execution dynamically, there- 
by producing the animation. Because 


Simulation Vendors | 


The following is a representative list of vendors offering software 
for factory and robotic simulation. 
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Simulation Software Systems 
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San Jose, CA 95121 
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the system animates and simulates 
events on the factory floor concur- 
rently, users can stop the simulation 
at any time, make changes in the 
manufacturing process, and see the 
exact implications of those changes 
in the animation. 

Moreover, users have the ability 
to display any Siman variable on 
the animation layout. For example, 
users could call up a clock symbol 
showing the current value of simu- 
lated time. They could also call up 


a symbol whenever the number of 
items in a particular queue exceeds 
a specified number. 

All in all, the ability to animate 


events on the factory floor in a cost- 
effective manner has improved con- 


siderably in the last few years and 
will improve still more in the next 
few. And though most analysts 
maintain the market for such tools 


is relatively small at present, it may 
only be a matter of time before com- 


puter animation becomes as impor- 
tant to factory managers as it 1 is to 
Hollywood producers. A 
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Speed. Why wait for slow pen 
plots? With Versatec, your PC can 
draw complex plots, minutes, even 
hours, faster. 

Size. \W/ant big plots? Versatec 
plotters can give you A, B, C, D, 
and E-size drawings that let yousee 
every detail. 

Color. Looking for color to 
spark your presentations ? A Versatec 
Versacolor plotter, complete with 
interfacing, costs less than $10,000. 

Versatility. Need one output 
device that does it all? Versatec 
Spectrum can plot solid color fills, 
print 1100 lines per minute (17 PPM), 
and make screen hard copies from 
your favorite display. 

Connectivity. Plug a single- 
board interface into your PC AT for 
Versatec plotting under HPGL. Or 
plot from 906 pen plotter application 
files. Networking? Simultaneously 
receive plots from six nodes on your 
Ethernet® network with a Versatec 
Plot Server. 

Support. Versatec has a 
nationwide, worldwide service 
organization dedicated to electro- 
Static and thermal plotters, a division 
specializing in electrographic and 
thermal supplies, and more electro- 
Static and thermal spares at more 
locations. 

Circle our readers’ service num- 
ber or call toll-free 800/538-6477* 
for your copy of “How to put POW/! 
InPC plotting. 


“In California, call toll-free 
800/341-6060. 


Versatec, Spectrum, Versacolor, 
and Versatec Plot Server are 
trademarks of Versatec, INC 
Xerox is a trademark of Xerox 
Corporation. 
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Take a look at the specs on VISTA™, a good look. 
Notice the processing, programming, and video 
capabilities? Now think real hard about what you could 
do with the power of VISTA and a microcomputer. Incor- 
porate it with your system to create a digital pre-press 
proofing station for publishing. Design a graphics work- 
station which outputs both colorful hi-resolution slides 
and broadcast-quality animated images. Construct a 
CAD system which merges computer generated images 
with real-life backdrops for architecture, packaging or 
other industries. And, after you’ve brainstormed your 
way to new horizons of videographics possibilities, get 
your own VISTA and start working. 
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Let’s Get Specific. 


We knew you couldn't resist seeing the 
facts, and frankly, our engineers 
wouldn't have it any other way. Here is 
an overview of VISTAS key features. 


FEATURES: 


¢ 4Mbytes of Video RAM on-board 

¢ Texas Instruments’ TMS 34010 GSP 

¢ Flexible, programmable resolutions 

¢« NTSC and PAL compatible 

¢ Four 8-bit channels for real-time 
capture 

¢ Fully integrated genlock 

¢ Processor memory expandable in 
2Mbyte increments to 12Mbytes 

¢ Four 2K x 8-bit CMOS static RAM 
LUTs 

¢ Display can be color-mapped, RGB, 
or a versatile combination of both 

¢ Interlaced and non-interlaced display 

¢ Binary and fractional programmable 
zoom capability, creates horizontal 
and vertical magnify or minify 

¢ Smooth horizontal and vertical pro- 
grammable panning, includes wrap- 
around and split screen 

¢ Suggested Retail Price: $5995. 
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ADDRESSABLE RESOLUTIONS: 


32 bits/pixel 16 bits/pixel 8 bits/pixel 
1024x1024 2048x1024 4096x1024 
512x2048 1024x2048 2048x2048 
256x4096 512x4096 1024x4096 
CAPTURE RESOLUTIONS:* 
NTSC PAL 
(RS-170A) (CCIR-624) 
756x486 738x576 
604x486 590x576 
504x486 492x576 
432x486 422x576 


*Resolutions are programmable; these are nominal ones 
for interlaced NTSC and PAL compatible. 


DISPLAY RESOLUTIONS:* 


Non- 

NTSC PAL Interlaced Interlaced 
(RS-170A) (CCIR-624) 

1512x486 1476x576 1024x768 768x576 

1008x486 984x576 (60 Hz) (50 Hz) 
756x486 738x576 

604x486 590x576 768x768 756x486 

504x486 492x576 (80 Hz) (60 Hz) 


*Resolutions are programmable; these are nominal ones. 


COMPUTER REQUIREMENTS: 


Host Type: IBM PC AT and 100% Compati- 
bles, Compaq 386, 
Apollo DN 3000-single-slot board 
Data Bus: 16-bit or 8-bit (self-configuring) 
Bus Clock: 6MHz to 12MHz 
Power 
Consumption: 15 Watts 
ee 
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Introducing VISTA” Videographics. 


‘TRUEVISION’ 


It’s So Flexible, 
We’ve Added Support. 


With its Texas Instruments TMS 34010 
graphics processor, large quantity of 
video memory, and proprietary video 
cross-point, VISTA can be programmed 
for an array of powerful market-specific 
videographic applications. To help you 
maximize VISTA’ potential, Truevision 
offers a range of C-language program- 
ming tools for developers. And when 
your system is market-ready, we'll sup- 
port your marketing efforts with our 
TRUEVISION SOFTWARE CATALOG, 
TRUEVISION NEWS, and THE PULSE. 


We’re For Higher 


Resolution... Power...Flexibility... 
Quality. Join the many key manufac- 
turers and developers already working 
with the state of the videographics art, 
VISTA. Call us at 800/858-TRUE for 
more information on the VISTA 
Developer's Program. Were ready to 
take your application today. 


AT&T 

Electronic Photography and Imaging 
Center 

7351 Shadeland Station, Suite 100 
Indianapolis, IN 46256 
800/858-T RUE 


IBM is a registered trademark of International Business Machines Corp. International Hi oasis contact Techexport at 617/890-6507 (USA), or London at 44-1-991 121. 


In Italy, contact S/RIO Informatica at 39-2-301-0051. 


uggested retail price is US domestic price. 


RESOLUTION 
REVOLUTION 


BEFORE: HIGH RESOLUTION 1280 x 1024 60Hz RGB AFTER: RS-170A STANDARD NTSC VIDEO 


For the first time, High-Resolution 60 Hz RGB images (up to 
1280 x 1024) can be converted to standard NTSC RS-170A video 
or standard RGB with no loss of graphic information. 
Conversion is performed on the full RGB image using 
proprietary digital compression techniques. 


As with all Lyon Lamb animation controllers, encoders and 
converters, the new HRC is designed for easy installation and 
reliable operation with the widest range of graphics display devices. 


The company that created an industry. 


4531 Empire Avenue, Burbank, CA 91505, (818) 843-4831, Telex 298-185, FAX 818-843-6544 
12 Broad Street, Suite 408, Red Bank, NJ 07701, (201) 530-0501, Telex 6503035711 MCI UW 


CIRCLE 34 ON INFORMATION CARD 


The battle of soecsmanship continues 


By W. Mike Tyler 


esigners of work- 
stations and ter- 
minals are provid- 
ing advances in 
high-performance 
graphics display 
almost daily. The pace of this growth, 
however, is beginning to outdistance 
the market’s ability to assimilate it. 
A focus on the graphics capabilities 
provided by the leading workstation 
suppliers can help to clarify the user’s 
options and explain the advantages 
and disadvantages of each device. 


An Integrated Solution 

The battle for graphics suprema- 
cy has developed into a war between 
two competing technologies—work- 
tations and terminals. Graphics 
workstations usually offer more com- 
plete solutions, combining graph- 
ics functionality with application 
processing. These machines offer 
more storage and communications 
capabilities than terminals. 

Vendors of workstations argue 
that close integration of application 
processors and graphics subsystems 
provides a much higher potential 
for graphics performance. Today’s 
workstations, however, still must 
create a graphics-only drawing file 
or display list to achieve the near 
real-time performances for which 
their hardware-intensive graphics 
pipelines were designed. The crea- 


W. Mike Tyler is a senior industry analyst 
in the Graphics Industry Service of Data- 
quest (San Jose, CA). 
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tion of this display list—still a sep- 
arate, nonreal-time function—is a 
barrier to potential performance. 
Despite vendors’ emphasis on the 
unique features of their products, 
a common architecture is emerging. 
For instance, many vendors are 
preconfiguring their products with 
the maximum quantities of graphics 
bit-planes and display-list memory. 
This reflects the decreasing cost of 
memory components and the impor- 
tance of double-buffering for applica- 
tions requiring dynamic motion. In 
addition, separate memory bit-planes 
for overlays indicate the growth of 
window-based systems interfaces. 
One key function for window-based 
systems is fast internal transfer of 
image data, or bit-block transfer. 


Most designs incorporate a BitBIT 
chip (or chips) to implement this re- 
quirement. 

Dataquest estimates that work- 
station manufacturers will begin to 
design in more memory as lower- 
priced, higher-density (1M) chips 
become available. Other trends in 
chips and memory include the in- 
creased power of current central 
processing units. 


Memory Needs Grow 

More powerful CPUs enable pro- 
grammers to boost overall system 
performance through structured pro- 
gramming techniques rather than 
conventional code optimization. 
Reduced-instruction-set computing 
(RISC), for example, uses some- 
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Supercomputers Scale New Peaks 
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By Craig Mathias 
W orkstations continue to make a mark in 
applications that require a lot of number 
crunching and graphical displays. But for more nu- 
merically intensive applications, supercomputers 
often provide a more efficient platform. Although 
these computers chug through volumes of data su- 
perbly, they lack the graphical capabilities of work- 
stations. A new class of machine—the graphics 
supercomputer—promises to combine the process- 
ing power of supercomputers with the interactive 
interface and graphical functions of workstations. 

Interactive graphical displays for supercomputers 
have been slow in coming because of communica- 
tions bottlenecks. Typically, users link a supercom- 
puter with a graphics workstation, assigning each 
the job it does best. Although the computers per- 
form their respective jobs well, they’re limited by 
the line between them. The RS-232 or local-area 
network will slow down the effective rate of the com- 
putation significantly. Unfortunately, an array 
processor or other numerical engine attached over 
an I/O channel provides little improvement. More 
time may be spent moving the data than calculat- 
ing with it. 

Another solution is to pool as much local process- 
ing power as possible. In effect, this approach 
combines computational performance, interactivi- 
ty, and graphical capabilities in the form factor of 
a workstation. Meanwhile, advanced semiconduc- 
tors bring costs down into the range of high-end 
workstations. 

Graphics supercomputers can provide complex 
modeling and simulation capabilities in real time. 
But these machines will be 
equally important as tools for 
the analysis and interpreta- 
tion of scientific data. 

Computational fluid dy- 
namics (CFD), for example, 
demands advanced solid 
modeling, very high-per- 
formance image rendering, 
and a great deal of floating- 
point arithmetic. 

The graphics supercom- 
puter integrates all of these, 
allowing a degree of visualiza- 
tion and interaction not be- 
fore possible, and reducing (or 
even potentially eliminating) 
the need for costly physical 
simulations. 

Another likely candidate 
for graphics supercomputers 


Graphics 
Performance 


OA 
Personal Productivity 


is Computer-Aided Molecular Design (CAMD). 
Molecular design demands interactive graphics, 
rapid rendering, and exceptionally large process- 
ing resources. It requires real-time 3D rotation, 
stereo-vision simulation, depth cueing, and trans- 
parency modeling of highly complex structures. 
Other platforms are either unable to perform these 
operations or would complete them so slowly they 
would not be practical. 

Although graphics supercomputers and work- 
stations are alike in that they mix computational 
and graphical performance, their architectures are 
decidely different. To achieve very high levels of 
performance, the new class of supercomputers takes 
a multiprocessor approach. 

One approach is to string several microprocessors 
together. But this creates problems concerning the 
bandwidth of the system bus, cache memory, and 
interprocessor communications. 

Another technique is to use multiple parallel 
units. Stellar’s Graphics Supercomputer provides 
distinct processors for handling general-purpose, 
vector/floating-point, and graphical operations. Yet 
in an application, the machine functions as a sin- 
gle system. 

The graphics supercomputer has the potential to 
change the way scientists and engineers approach 
complex problems, and will be an important tool 
for applications that are as yet not possible. 

Cosmologists would like to perform simulations 
of clusters of galaxies. Fluid dynamacists would like 
to model entire aircraft before model-building and 
wind-tunnel testing begins. For these profession- 
als, the graphics supercomputer might very well 


nudge the frontiers of science back a bit. 
Craig Mathias is Stellar’s (Newton, MA) marketing director. 
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Pou know it’s true. When you're 
prepared and you have good 
graphics you can give a good 

presentation. 


With Bruning business graphics 
as your co-star, you can be terrific. 


You can light up the boardroom 
screen with sharp, bright color 
slides. And no one would ever believe 
that you produced all of them right 
at your desk in less than an hour \ | 
with the Bruning ZETAVUE system. 7 ee 


Or, if hard copies are the best way ‘os 
to present your facts, you can pro- io 
duce them in minutes, too. Bruning 
ZETA Plotters will give you striking 
eight-color presentation copies 
or overheads. In fact, a leading PC 
magazine said, “The performance 
of ZETA 8 was generally superb. 
Plot quality was wonderful.” 


And to make things easy, 
Bruning’s business graphics compo- 
nents are compatible with almost 
everything from your PC to your 
mainframe. 


2 


Se 


Get Bruning into your next act. 
Together, you can make the best 


presentation of your career. 
Call (415) 372-PLOT or write: 


Bruning Computer Graphics 


777 Arnold Drive A division of 
Martinez, CA 94553 IVY 
TWX 910-481-5951 international 
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what more memory than conven- 
tional architectures but can improve 
overall system performance. 

Many of today’s high-end work- 
station vendors have opted for off- 
the-shelf video components rather 
than tackle the complexities of the 
RS-348 video standard. The digital- 
to-analog (DAC) chip from Brook- 
tree (San Diego, CA) has become 
more or less a standard, providing 
comparable look-up table character- 
istics as well as video specifications. 

Because most of the new work- 
stations can handle hierarchical 
display-list structures, the PHIGS 
standard is likely to become more 
popular than GKS-3D. The hierar- 
chical structures in PHIGS (Pro- 
grammers’ Hierarchical Interactive 
Graphics System) are basically 
compatible with the functions pro- 
vided by the more popular 3D graph- 
ics hardware devices. GKS-3D, on 
the other hand, is derived from a 
flat nonhierarchical structure. 

Generally, several major charac- 
teristics—including display-list func- 
tionality, geometric transformations, 
perspective calculations, integer or 
floating-point calculations, as well 
as hidden-surface removal and sur- 
face shading—determine the over- 
all performance of a workstation. 

Display lists help make it possible 
for workstations to rotate objects 
dynamically. Application databases 
that contain display lists as well as 
other types of data are usually too 
complex to process in real time. 
Therefore, databases with only dis- 
play information are derived in 
nonreal time for later viewing oper- 
ations. This display database, or 
display list, is then operated on in 
real time or near real time with 
specialized hardware. 

Although workstations integrate 
the graphics subsystem and the 
host computer subsystem into one 
design, the process of generating 
the display list from the application 
database is still required for real- 
time dynamics. Work on database 
standards and better database trans- 
lation software shows some pro- 
gress in alleviating this bottleneck, 
but a solution is still far off. 
Another solution is to increase the 
overall processing performance of 
the workstation CPU as with RISC 
or massively parallel architectures. 

A significant advantage of to- 
day’s high-performance workstations 
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is the ability to perform coordinate 
transformations locally with dedi- 
cated hardware. All the devices 
competing at the high end provide 
local transformation hardware and 
include features such as perspec- 
tive calculations, three-axis clip- 
ping, and multiple viewing. 

Geometry-transformation capabil- 
ities allow the user to rotate, move, 
or change the size of objects. Coor- 
dinate transformations are performed 
by multiplying each coordinate of 
a graphics primitive by a matrix of 
values called a transformation ma- 
trix. A single four-by-four matrix 
specifies position, orientation, scale, 
and perspective for a 3D coordinate 
whereas a three-by-three matrix 
accompanies 2D coordinates. 

To increase performance, some 
designers use a three-by-two ma- 
trix for 2D, or four-by-three for 3D. 


calculations. Workstation users 
should also be aware that perfor- 
mance figures may not include the 
time required for such operations 
as perspective calculations and 
clipping. 

At best, performance calculations 
based on the measurement of discrete 
functions are only approximations 
of the actual performance a user 
might achieve in a real-life situation. 

Trying to outdo each other in 
the performance wars, workstation 
vendors leap into new technolo- 
gies such as gallium arsenide in- 
tegrated circuits and RISC. Ven- 
dors base major products on com- 
ponents that are available in sam- 
ple quantities only. Performance 
gains may be significant, yet so are 
the corporate risks. 

A real question is whether the de- 
vice architecture of the 1990s will 


Users are leaning toward architectures 
that integrate application processing 
with the graphics subsystem. 


In these instances, they omit the 
perspective function. Others use a 
four-by-four for both 2D and 3D, 
which degrades performance of 2D 
transformation but optimizes geom- 
etry firmware. 

How a workstation performs hid- 
den-surface removal also affects 
system performance. Some work- 
stations evaluate surfaces accord- 
ing to the position of the viewer. 
Backfacing polygons are not drawn. 
Although this method is fast and 
easy to implement, it doesn’t take 
into account obstruction by other 
objects on the screen. 

Another technique, z-buffer test- 
ing, overcomes this limitation. It 
tests polygons, pixel by pixel, against 
a buffer which contains z-depth 
values of previously drawn pixels. 
By combining the z-buffer approach 
with backfacing-polygon removal, 
designers can achieve the most 
complete results. 

Vendors have many techniques 
to boost performance even further. 
Floating-point calculations, for ex- 
ample, take longer when both the 
characteristic and mantissa change. 
Placing an object in the virtual ad- 
dress space so that the mantissa is 
the same for all end points speeds 


look more like a workstation or a 
terminal. There’s little doubt that 
users are requiring more and more 
functionality as well as greater per- 
formance from their computers. 
But will users accept a solution 
that is application-specific in order 
to achieve added functionality and 
performance? The success of the 
personal computer and the initial 
success of the workstation suggest 
that they probably would not. 
Will high-end 3D graphics termi- 
nals be able to maintain their six 
month to a year lead in perfor- 
mance? Judging by the advances 
made by both technologies in the 
last 12 months, the answer is prob- 
ably not. The inescapable conclu- 
sion is that users are leaning 
toward architectures that integrate 
application processing with the 
graphics subsystem. 
Manufacturers of terminals are 
applying their expertise to design- 
ing graphics and imaging subsystems 
for workstations. Will vendors of 
workstations buy rather than build 
for graphics? Sun’s acquisition of 
Trancept and Digital Equipment 
Corp.’s relationship with Evans & 
Sutherland are indications that 
they will. CGW 
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REACH OUT. 54995 


Introducing TargaPlot. 
Color Hardcopy Exclusively For Targa Users. 


Now the image you've created with your 
AT&I Targa board can be put on paper 
or transparency film and delivered right into 
your hands. 

That's the beauty of TargaPlot. The 
highest quality color hardcopier designed 
specifically for Targa users. 

TargaPlot gives you unparalleled graphic 
output. Brilliant colors and striking clarity. 
From the first to the hundredth copy. So your 
images maintain their tints and air brush 
effects with startling accuracy. 

Plus, largaPlot is ready to go right out 
of the box. In fact, you'll probably be reach- 
ing for your first color copy about ten 


TargaPlot is a trademark of Seiko Instruments. Truevision is a trademark of AT&T. 
Visuals courtesy of AT&T and Island Graphics Corporation. 


minutes after the box arrives. 

TargaPlot works with all AT&T Targa 
16, 24 and 32 boards. And you can get 
TargaPlot in three models to produce 
A-size, B-size or multiple copies. 

Best of all, TargaPlot starts at just $4995 
complete. Giving you a lot more output 
quality for a lot less money. 

So reach out and take your color hard- 
copy from TargaPlot. Because there's 
never been a better way to get your image 
In hand. 

Call Martin Nelson today 
at (408) 943-9100. 


SEIKOI @ 


Seiko Instruments USA 
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Mitsubishi Sales Offices: Carrollton, TX (214) 241-5300 * Hackensack, NJ (201) 488-1001 * Mt. Prospect, IL (312) 298-9223 * Minnetonka, 


MN (612) 938-7779 * Norcross, GA (404) 662-0758 * Sunnyvale, CA (408) 730-5900 * Torrance, CA (213) 515-3993 * Woburn, MA (617) 938-1220 


Mitsubishi’s extensive line of 
high resolution graphics monitors 
offers a solution for virtually every 
application. 

And when you buy a Mitsubishi 
monitor, you're buying from a com- 
pany positioned to offer the indus- 
try’s broadest range of service, 
products and resources. For years, 
Mitsubishi has led the industry in 
supplying graphics monitors. 

hether your application is 
CAD/CAM, image processing or 
basic business text and graphics, 
Mitsubishi has the perfect monitor. 
Choose from our comprehensive 
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Graphic images courtesy of Autodesk, Inc., Computervisior 


Corp., Megatek Corp., and Environ, Inc. 
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line including Il”, 13, 14”, 157, 19”, 
25” and 37” models. Each screen 
size is available in a variety of per- 
formance ranges to meet your appli- 
cation needs. 

And no matter which model you 
select, you can count on Mitsubishi 
to see to all the details. Details like 
improved viewability and chassis 
design that’s easy to integrate into 
any workstation. New ergonomic 
features such as tilt and swivel bases, 
non-glare screens and plastic cabi- 
nets make Mitsubishi monitors 
better than ever. Our team of appli- 
cation experts will assist and sup- 
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port you every step of the way to 
ensure you have the best cost/ 
performance monitor for your 
requirements. 

You get all these advantages from 
only one company. Mitsubishi. 

So now you don't have to deal 
with a lot of different companies 
with a lot of different ideas about 
monitor design and quality, applica- 
tions assistance, warranty responsi- 
bilities and service. 

See for yourself why so many 
customers have continuously relied 
on Mitsubishi for design innova- 
tions and product reliability. 


To get all the details, call 
or write Mitsubishi today. 
Mitsubishi Electronics 
America, Inc., Computer 
Peripherals Division, 991 
Knox Street, Torrance, 
CA 90502. Telephone: 
(213) 515-3993, Peripherals 


Sales Department. 


MITSUBISHI 
ELECTRONICS 


The Ultimate Performance 


Large Screen 
Video, Data, Graphics 
Projection Systems 


Imagine the impact you could 
create with the power of perfect 
pictures: Video, Data and Graphics 
images... brilliant, crystal clear, 
razor sharp, larger than life. 

From corporate presentations, 
board room meetings and sales/ 
educational training seminars, to 
teleconferencing links, trade shows, 
sports and entertainment events, to 
simulation, process control and 
CAD/CAM/CAE applications, Barco 
delivers the ultimate performance in 


BARCO ELECTRONICS, INC. 


tbe Trani olson Company 
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Pictures Are Worth More 
Than A Thousand Words. 


the first truly comprehensive range 
of large screen projection systems. 
With Barco, the ultimate 
performance is a reflection of our 
relentless refusal to accept 
compromises in image quality which 
for years have plagued most large 
screen projectors. The ultimate 
performance means a happy end to 
dull, fuzzy, washed out pictures 
thanks to Barco’s highly versatile, 10 
input Video/RGB Switching System 
and unique CRT/Glass Optical 
System which not only provides 
outstanding light output and rich 
contrast but resolution so high 
(in excess of 2000 lines) that the 
projected images seem to jump off 
the screen. 
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Allow your audience to be 
captivated by the power of perfect 
pictures. Barco Projection Systems 
can provide you with the ultimate 
performance of the most powerful 
presentation tool you have ever 
dreamed of. Contact us today to find 
out how Barco pictures are worth 
more than a thousand words. 


1500 Wilson Way Smyrna, GA 30080 


(404) 432-2346 Telex 8107510098 Telefax (404) 432-1470 


Integrating Design 
and Manufacturing 
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A high-speed project leads fo high-speed turnaround 


oeing Aerospace Company 

recently completed a study 

using GE Calma’s Prism/DDM 
3D CAE/CAD/CAM system to create 
wind-tunnel models for its hyper- 
velocity vehicle—a high-speed vehi- 
cle that will fly coast to coast in 
eight minutes. 

But according to Mike Stowe, en- 
gineering group leader for Boeing’s 
Paperless Mechanical Computer- 
Aided Systems Laboratory, creating 
the wind-tunnel models wasn’t the 
only goal of the project. While de- 
veloping the model, the project 
group was also asked to create and 
demonstrate an integrated computer- 
aided design and manufacturing 
process using the Prism/DDM sys- 
tem running on Apollo workstations 
(GE Calma also announced VAX- 
station compatibility in September). 


Combining Disciplines 

“Our task was to integrate all en- 
gineering and manufacturing func- 
tions in a design/build data set,”’ 
says Stowe. “By using 3D, we elimi- 
nated a lot of steps and paper- 
work. With the old system, it would 
have taken about 1700 hours to com- 
plete the design/build cycle for the 
first wind-tunnel models. With the 
new system, it took only 69 hours, 
and even less time for subsequent 
changes. The numerical-control 
features of the software enabled us 
to reduce overall manufacturing 
time by about 70 percent.” 

At Boeing, conceptualization, mock- 
up, design review, cutting metal, 
prototype testing, and production 
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exist as automated and nonauto- 
mated islands. “Part of my goal 
was to show the benefits of integra- 
tion despite the differences among 
disciplines, and to prove that the 
entire design/build process could be 
implemented at a single workstation 
using a single data set,” says Stowe. 
“The hypervelocity technology ve- 
hicle project served a dual purpose 
in that we developed the wind- 
tunnel models needed for it while 
proving that the process could be as 
streamlined as the plane itself.” 


model for its hypervelocity vehicle 
using GE Calma’s Prism/DDM 
software. 


During conceptualization, Boeing 
and GE Calma engineers defined the 
parameters of the vehicle they had 
to create. The vehicle had to carry 
military and civilian payloads and 
reduce coast-to-coast flying time from 
four to five hours to five to eight 
minutes. Next, the technologies re- 
quired for the vehicle—structures, 
propulsion systems, etc.—were deter- 
mined. Mass properties, stress anal- 
ysis, and mechanical simulation 
were also considerations at this stage. 

The next step was to develop a 3D 
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Design and automation interiock on a workstation like pieces of a 


finished jigsaw puzzle. 


mockup on the Prism/DDM system. 
“In the past,” says Stowe, “a num- 
ber of 2D drawings had to be devel- 
oped to see all sides of the mockup. 
With 3D, only one 3D data set is 
necessary, and it’s made interac- 
tively on the workstation screen. 
Developing the model takes a lit- 
tle longer initially, but overall cycle 
time is improved by about seven to 
one depending on the complexity of 
the geometry involved.”’ 

To generate the manufacturing 
data, Boeing used Geomod solids 
design data from Structural Dynam- 
ics Research Corp. (SDRC, Milford, 
OH). This data was transferred to 
Prism via IGES ESP, GE Calma’s 
implementation of IGES v.3.0. A 
wireframe model was then created 
from which all numerical-control 
data could be generated. 

The next step was to prepare the 
NC data and verify that the num- 
bers would, in fact, produce the 
desired part. Prism’s design verifi- 
cation process actually shows the 
material to be cut away. 

“When used properly, no 2D draw- 
ings are required, and you have 
zero defects,” says Stowe. “This re- 
sults not only in substantial cost 
savings but also in time savings of 
at least 70 percent. Total visualli- 
zation of all processes related to 
building the model was achieved 
prior to cutting the tool.”’ 

Tool-path generation is done on 
a wireframe surfaced model be- 
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cause the tool moves are generat- 
ed along the external boundaries of 
the vehicle. The first step taken by 
Boeing engineers was to set up the 
parameters for a five-axis milling 
machine tool. Parameters included 
the fixtures required to hold the 
aluminum stock, the spindle speed, 
and the tool’s path across the body 
of the part. Parameters also includ- 
ed the fixtures required to hold the 
raw material. 

The wireframe model displayed 
on the computer screen is surfaced, 
shaded, and given the features of 
a solid figure. The numerical data 
obtained from the tool path gener- 


ated from the wireframe model is 
applied to this solid image, and the 
engineer watches the material be- 
ing cut away. 

The I-DEAS package from SDRC 
was used to test the model. Once all 
parameters were entered via Geomod, 
SDRC’s Supertab was used to cre- 
ate finite-element meshes. Various 
types of analytical software were 
then applied. For example, struc- 
tural simulation tests were run 
that yielded a color printout in- 
dicating stress and strain contours 
on the model. 

Testing then proceeded to model 
production. The prototype model 
determined many of the manufac- 
turing parameters, particularly the 
ability to cut metal in the complex 
shape required for the new vehicle. 
The second model tested the propul- 
sion, aerodynamics, and structure 
to ensure integrity. The third model 
incorporated changes indicated as 
necessary by its predecessors. In to- 
tal, eight models were built repre- 
senting varying design changes. 

The design data and manufactur- 
ing techniques used to develop the 
wind-tunnel models transfer to the 
manufacture of the real vehicle. 
“Tn addition to testing for features 
such as aerodynamics, propulsion, 
and structure, we also used the 3D 
package to develop the manufactur- 
ing process,” says Stowe. “This ena- 
bles us to produce the final product 
both faster and more accurately be- 
cause much of the manufacturing 
process now exists and many trial 
runs are eliminated. . 


Real-Time 4D Investigations 


By Paul LaBelle 


} am a geometer.” With those 
words, Thomas F. Banchoff con- 
fidently launched what could have 
been a typical academic lecture on 
visualizing mathematical phenome- 
na in the fourth dimension. What 
made this talk atypical, though, 
was that his audience was not ina 
classroom but at the Prime Com- 
puter booth at this year’s SIGGRAPH 
show in Anaheim. 

A professor of mathematics at 


Brown University, Banchoff moved 


Paul LaBelle is senior communications 
specialist for Prime Computer (Natick, MA). 


from his Providence, RI campus to 
the SIGGRAPH show floor to pre- 
sent the results of his latest re- 
search into visualizing 4D space, 
research made possible by the in- 
teractive graphics of Prime’s new 
PXCL 5500 3D workstation. Devel- 
oped in collaboration with a Prime 
scientist and a Brown University 
undergraduate student, his work 
led to the visuals that drew SRO 
crowds each time it was presented. 

“T depend on visualization to see 
mathematical relationships and to 
communicate them to my fellow 
researchers and my students,” says 
Banchoff. 

“Classical plane geometry is 
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This offer is limited, 

so don't hold off. If 
you've been wanting 
furniture for your CAD 
hardware, call your 
Hamilton drafting sup- 
ply distributor now! 


Limited Time Offer. 
Offer ends 
December 31, 1987! 
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FREE $220 
BLUEPRINT 
HOLDER! 


_ Hamilton's easy-use 

_ Articulated Blueprint 

_ Holder is yours—FREE!— 

_ with the purchase of this 
~ Hamilton CAD Workstation 
_ Furniture. Our Blueprint 

_ Holder is large enough to 
_ hold oversized prints at 
eye level for easy refer- 

— ence. You'll have the infor- 
_ mation you need right in 
_ front of you, yet out of 

_ the way. 


CALL YOUR 

HAMILTON 

DISTRIBUTOR 

AND GET IN ON 

THE DEAL. 

_ If you have a CAD sys- 

- tem, but haven't purchased 

_ the right furniture for it 

yet, now is the time to 

_ shop. Hamilton’s CAD 

-~ Workstation Furniture is 

- especially designed with 

_ the needs of engineers, 

_ designers, and architects 

_ Inmind. Strong and sturdy, 

_ with extra-deep work 

_ surfaces to hold reference 

prints, scopes, digitizers. 

_ Modular design, so you 
can add to it as you add 
workstations. Optional 
components like adjust- 
able keyboards and sturdy 
shelves for reference 


manuals. 


And when you buy your 


Hamilton CAD Furniture 
now, you'll get a free 
$220 Blueprint Holder. 
What a deal! 


HAMILTON ° 


For the Hamilton dis- 
tributor closest to you, 
check your Yellow Pages, 
or call 1-800-558-7585. 


sufficiently illustrated by diagrams 
on a blackboard or single images on 
a computer screen,” he continues. 
‘But solid geometry calls for a more 
sophisticated interactive graphics 
terminal where each point is speci- 
fied by three numbers, and where 
they can be rotated to see not only 
the front, top, and side views, but 
any view one wishes.”’ 

Just as the third dimension is per- 
pendicular to the second in Edwin 
A. Abbott’s Flatland, so is the 
fourth dimension perpendicular to 
the normal 3D world in Banchoff’s 
research. Operating in x,y,z as well 
as w in a Cartesian framework, a 
4D creature would be able to re- 
move the yolk of an egg without 
breaking its shell. 

“When I began working with stu- 
dents interested in the kinds of geo- 
metric problems that arose from 
my research, my work became more 
and more influenced by what the 
machines and my students could 
handle,” says Banchoff. “‘As tech- 
nology progressed from vector to 
raster graphics, colored and filled- 
in surfaces gave us new insights 
into the geometry of 4D phenomena. 

‘But our only experience of things 
in motion came when we made film. 
That was tedious, time consuming, 
and only presented things we al- 
ready understood.” 


A Dream Come True 

Given the chance to work witha 
PXCL 5500 last spring at Prime’s 
invitation as an unpaid consultant 
(“It was as if Lee Iacoca knocked on 
my door and asked if I’d like to bor- 
row a car designed just for me’’), 
Banchoff began to put previously 
shelved research problems into real- 
time motion by combining the speed 
of a vector graphics computer with 
the fullness of raster graphics. 

The workstation’s double buffer- 
ing allows visualizations to be ro- 
tated in real time while z-buffering 
allows hidden surfaces to be un- 
covered. Automatic clipping lets 
Banchoff’s team slice from the im- 
age’s front or back to exhibit con- 
tours or contour strips. 

According to Robert Gordon, di- 
rector of graphics research comput- 
ing at Prime, the company decided 
to highlight the 4D visualization 
work at SIGGRAPH because the 
work illustrates how the power and 
graphics capabilities of the PXCL 
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5500 workstation provide new in- 
sights into interactively modeling 
extraordinarily complex fourth- and 
higher-dimension objects as well as 
3D designs common to engineering 
solutions. Gordon created the latest 
visualizations with Nick Thompson, 
a Brown University undergradu- 
ate, under Banchoff’s supervision. 

The visualizations, some of which 
are presented here, depict spheres, 
discs, cylinders, tori, and other 3D 
images whose surfaces are high- 
lighted in brilliantly colored hues. 
As they are manipulated in 4D space 
on the workstation screen, they 
appear to turn inside-out and trans- 
form into new shapes. 

Banchoff is quick to explain that 
these visualizations are not literal 
depictions of the fourth dimension, 
but 3D shadows cast by 4D shapes. 
“Tt’s as if you are forming a 2D 
shadow of your hand on a wall. As 
you rotate your hand, the shadow 
only represents the true 3D sub- 
stance of your hand.” 


Opening New Doors 

Using the workstation and given 
a choice of low and higher resolu- 
tions, Banchoff’s group has been able 
to observe trends and phenomena 
that bring its research out of theory 


and into practice. Stanford Uni- 
versity, for example, developed a 
graphics data-analysis system for 
doctors trying to determine if dia- 
betes has two distinct forms or if it 
is only one disease with a continu- 
ous array of symptoms. 

By generating a 4D image of the 
symptoms studied, researchers ob- 
served a continuous “cloud”’ of 4D 
data. The symptoms did not break 
into two distinct clusters, indicat- 
ing that diabetes has only one form. 
Research using Banchoff’s 4D visualli- 
zation techniques has also solved 
problems in such diverse fields as 
quantum physics, biology, econom- 
ics, and demographic studies. 

An immediate result of Banchoff’s 
work can be seen on the television 
series Star Trek: The Next Genera- 
tion. The idea was picked up by a 
graphic artist from Paramount Stu- 
dios who saw the visualizations at 
SIGGRAPH. The artist explained 
to Gordon that his assignment in- 
cluded depicting the warp power 
drive of the new starship Enter- 
prise and that 4D visualizations 
were close to what the show writers 
had in mind. The task required 
scripting and animating some of 
the objects, a task Prime’s work- 
station development team hadn’t 
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Tom Banchoff’s work in 4D produces aesthetically appealing visuals. 
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The KODAK DATASHOW™ System 
for projection of PC images. 


Imitations come and go, but the original from Kodak 
continues to lead in quality and convenience. 

Used with an overhead projector, the Datashow system 
converts your PC into an interactive, big-screen presenta- 
tion tool, free of image distortion found in others. 

And, unlike some, it permits simultaneous display of 
real-time images on the PC monitor and projection screen. 
This Kodak system also lets you manage presentations 
with exclusive, multi-use software, wireless remote control, 
and, new from Kodak, additional software for remote con- 

trol of application programs like Lotus 1-2-3. 
Nobody but Kodak offers a package like that! 
This portable system is easy to interface with IBM PCs 
and 100% compatibles, or with 
Apple II computers using our simple 
external adapter. 
So why settle for an imitation? 
Get the genuine Datashow system, 
backed and serviced by Kodak. 
Call 1 800 44KODAK 
(1.800 445-6325), Ext 875, 
Po“ for product and dealer 


information. 


NO OTHER 

SYSTEM EQUALS 
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attempted before. Within two weeks, 
however, Prime supplied Paramount 
with several minutes of visuals 
that are now part of the show’s spe- 
cial effects. While mathematicians 
discovered the fourth dimension 
over a hundred years ago, it took 
the extension of human insight to 
be able to begin to visualize 4D 
phenomena. With progress in com- 
puter graphics technology, a new 
understanding of 4D has become 
more accessible to us. 


Once shelved 4D research 
problems were put into real-time 
motion by researchers using 
Prime's PXCL 5500 graphics 
workstation. 
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arcia Kuperberg, a profes- 
sor of graphic and typo- 
graphic design at Watford Col- 
lege (Hertfordshire, England) has 
teamed up with Spaceward Micro- 
systems Ltd. (Cambridge, Eng- 
land) to produce an eight-minute 
animated film for children’s TV. 
Titled “A Pair of Spectacles,” the 
film involves designing 30,000 
colored pictures on a Spaceward 
Supernova system. “Images can 
be colored and manipulated so 
quickly and easily on the Super- 
nova that Iam able to produce a 
complex animated film in a frac- 
tion of the time it would normal- 
ly take a full studio team,” says 
Kuperberg, a former student at 
the London International Film 
School. “Another advantage is 
that I can draw intricate detail, 
which is impossible with conven- 
tional cel animation.” 

Conventional animators work 
by subdividing the image into 
several layers of transparent 
cels, photographed against a paint- 
ed background. The cels that are 
most numerous are those that 
describe such things as the hands, 
arms, and legs of characters, 
which are constantly moving. 
The more static parts of the pic- 
ture, particularly the backgrounds, 
need changing less frequently. 

“T wanted the flexibility of 
standard cel-animation techniques 
whereby only the moving part of 
the picture is drawn, the rest be- 
ing on other cels overlaid one 
over the other,” says Kuperberg. 
Toward that end, she created a 
similar hierarchy of movement 
on the system that succeeded in 
saving a lot of time. Moreover, 
the use of digital techniques ena- 
bles the cel sandwich to be much 
larger without any loss of quali- 
ty between the top and bottom 
cels. With Spaceward’s Animate 
software, no less than fourteen 
layers can be put together witha 
suitable background. 

Although some sections of the 
film were automatically inbe- 
tweened using Spaceward Im- 
ager software, the film also 
consists of thousands of individ- 


The Making of an Animated Film 


ual drawings. Many were drawn 
directly into the system, and some 
were drawn using animation paper 
and pegbar over a light box and 
then traced onto the digitizing 
pad. The drawings were done in 
outline first, the action checked 
by using the system’s real-time 
animation facility, and then ren- 
dered in color. The coloring was 
often done using Supernova’s pat- 
tern fill because it could create 
intricate patterns on clothing, 
for example, which would be ex- 
tremely time consuming with 
conventional cel animation. 

To facilitate the transfer of im- 
ages from disk to videotape, Ani- 
mator, a software program special- 
ly written for Kuperberg’s pro- 
ject by Spaceward’s software team, 
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allows the automatic sequencing 
of pictures overlaid in cel order 
according to the animator’s dope 
sheet. This sequencing to video- 
tape takes the place of the ros- 
trum camera function in tradi- 
tional animation. It allows for 
the usual animation requirements, 
such as sections where there is a 
constant background behind var- 
ious layers of cel in a specified 
order. Traditional animation re- 
quirements also include pauses 
or holds of individual or groups 
of cels, double or single framing 
(or any speed depending on the 
degree of smoothness of action 
required), and cycles or loops. 

Because computer painting 
adapts so well to the convention- 
al techniques of cel animation 
and because of Marcia Kuperberg’s 
artistic expertise, the results of 
this project have proven to be ac- 
complished enough to meet broad- 
cast television standards. 
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~ JOLINE plotters are designed to 


give you more flexibility and fea- 


tures for less cost than any other 
machine of their kind. 

For example, our plotters draw 
not only on A through E sizes of 
media, but also plot on hundreds of 
in-between sizes from 1.5”*1.5" up 
to 37" wide roll stock. This saves you 
time and money by allowing you to 
make “check plots’ on small, low- 
cost paper before committing to 
full-size media for final work. 

It's easy also to set paper size, 
pen speed, micro-calibration, plot 
rotation—everything exactly as 
you want—by just tapping a few 
keys on the plotter’s intelligent 
keypad. Plus, up to 3 sets of person- 
alized defaults can be saved in its 
non-volatile memory. 

Theyre fast, too. Our high- 
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plications, our economical LP3700™ 7 cal reas 
plots up to 10 ips axially with. . ye lt ug 
resolution. | . 
Another feature is compatibili 
IOLINE plotters emulate both — 
HP-GL and DM/PL plotter lan- 


guages so they work with a | Ow pete 
host of software like AutoCAD, _ Our top-gun | 
VersaCAD, and CADKEY, to . just $5,495* lesso 


name a few. 
Furthermore, our Multi-pen 
Changer™ option holds up to 20 
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LARGE-FORMAT PEN PLOTTERS 


"there are other mec 
even lower 
Why wait? Call 
775-7861. Or, cir 
vice number and we 
you our brochure. | 
_ Remember 
worth—that's 
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ritish artist Jeremy Gar- 

diner isn’t your average 

modernist painter. In- 
stead of depicting futuristic or 
technological imagery in his 
work—the trademark of 
modernistic art—Gardiner uses 
technology to capture, alter, 
and convey the reality of a 
photographic image. 

“T like the truth of a photo,” 
he explains. “I like how I can 
alter it with a computer but 
still keep its credibility. . .its 


acceptable truth. I’ve always 
been a painter. I just use com- 
puters in a conceptual way to 
piece an image together.” 
Gardiner created ““Telegenic 
Charismas,” a series of paint- 
ings based on digitally altered 
photographic images of human 
heads, during a recent stint as 
artist-in-residence at the Mas- 
sachusetts Institute of Tech- 
nology’s Visual Language 
Workshop. First he used a Sci- 
tex electronic color prepress 


system to manipulate the size 
_and resolution of the images. He 
then output the images at 240 
dpi on an Iris Graphics 2044 
four-color ink-jet printer using » 
22-by-30-inch Arches Cover 
White paper, a special water- 
color medium handmade in 
France. He mounted some of the 
_ images at this size, while for 
others he made color transparen- 
cies that he projected onto six- 
by-eight-foot canvases. He then 

_ painted over the images to cre- 


iG seus Gunlae 
models many of the © 
subjects he chooses 


'-mas” until February at New — 


for his paintings afer 
real-life television © 
personalities, such as 
talk show hosts and 
evangelists, whom 


he feels have “fons 
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ate ae finished work 


“T tried to emulate the image : 
in the painting by building up 
layers of paint to imitate bit | 
planes,” says Gardiner. “I tased 
air guns, sponges, stencils, hair 
brushes, and flicking and spray- 
ing techniques to layer 1 text >» 
and get a 3D effect.” __ 

You can see “Telegenic Charis- 


York’s Bronx Museum in a oy : 
titled “Emerging Expressions— |. 
The Artist and ~ — 7 


Plain talk 

on why more 
and more 
workstation 
buyers are 
turning to HP 
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They re turning 
for good reason. 

HP offers more capability 
in workstations than ever before. 

Namely, an entire family of 
high-performance workstations 
that thrive in multivendor env- 
ronments. They support industry 
standards in networking, graphics, 
the UNIX operating system, the 
X Window System, and a variety 
of languages. 

It means this. HP work- 
stations fit your computing environ- 
ment. And grow with you instead 
of growing obsolete. 

Need applications software? 
No problem. You have your 
choice of world-class HP solutions 
in CAE/CAD, microprocessor 
development, PCB test, and 
more. For special applications, 
we offer over 1,000 software 


packages from our third parties. 
So either way, you re covered. 

Our new family of 32-bit 
machines is complete, and gives 
excellent value from low end to 
high. Which means you can 
choose the right workstation, 
while getting the most from 
your investment. Our Model 
318M, starting at $4,990, sets 
new standards in entry-level 
price/performance. And the 
Models 330, 350, and 825 pro- 
vide the power for your toughest 
technical applications. 


Want extraordinary speed 
and resolution in 2D and 3D 
graphics? You'll find it on our 
entire family. One good exam- 
ple: the new Model 825SRX 
Precision Architecture Super- 
workstation. It combines 8 MIP 
computation power with inter- 
active solid rendering graphics. 

something else you should 
know. The HP family is modular. 


And works with an extensive 
line of HP input and storage 
devices, monitors, printers, and 
plotters. So you can get a com- 
plete system, supported as a 
system, from one Source. 

Speaking of the source, HP 
delivers unsurpassed service 
and support, with a proven 
reputation for minimizing your 
overall cost of ownership. 

Plus, no one anticipates 
your future needs like HP. Our 
vision of distributed computing 
ensures that we will satisfy your 
application requirements 
tomorrow as well as we 
do today. 

Consider HP work- 
stations now. See for 
yourself why more and 
more companies are turn- 
ing to HP. Questions? 
Call your local HP sales 
office listed in the 
telephone directory 
white pages. 


Tap HP’s DATA-LINE for 
complete facts...instantly! 


For on-line information 24 hours 
a day, use your computer, 
modem, and HP’s DATA-LINE.. 
Dial 1-800-367-7646 (300 or 1200 
baud, 7 bits 
even parity, 

1 stop bit). In 
Colorado, call 
1-800-523-1724. 
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Professional Image Board 512 x 512 
Professional Image Board 512 x 256 


Professional Image Board 512 x 256 

Just plug the PIB board into your IBM PC/XT/AT or compatible which 
allows an ordinary home video camera (color or B/W) or home VCR to be 
plugged into your system. Now, live, fast action images can be instantly 
captured and frozen (1/30 second) in a full 32,768 colors. The frozen 
picture is as close to television quality as can be, digitized by the software 
package we bundle with PIB board. This software package HALOVISION 
Written by MEDIA CYBERNETICS INC. allows you to edit, cut, paste, 
copy, rotate, brush, zoom, scale, add text (21 text fonts) free hand draw, 
print, etc. .. The PIB is also compatible with the new IBM PS/2 Model 30 
and the image can be displayed on IBM’s new analog color monitor. Or 
you can convert the image to EGA display mode. The image can be stored 
on floppy or hard disk and transmitted to any remote location in the world 
via modem. 


ATTI-6/12 System 286 


The ATI-6/12 SYSTEM 286 runs at an amazing speed of 12MHz. That's 20% 
faster than new IBM PS/2 model 50 and 60. To protect your existing 
software investment, we build-in anormal speed 6MHz, a simple 
combination of keystrokes will change the speed of the system at any time 
when necessary. 6/8MHz, 6/10MHz zero wait state and 1 wait state systems 
also available. Runs all existing software written for IBM PC/XT/AT, 
including new OS/2 development software. 


*IBM, PC/XT/AT, PS/2, OS/2, is a trademark of International Business Machines, Inc 
COMPAQ DESKPRO386, is a trademark of Compag Inc. 
ATRONICS is a trademark of Atronics International, Inc. 
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ATI-286 8/16 MHz 
System Board 


ADVANCE TO THE 


NEXT LEVEL 


Professional Image Board Plus 512 x 512 
Same features as the PIB 512 x 256 with resolution enhanced to 512 x 512 
pixels. 


ATI-8/16MHz System Board 


This system board runs at 16MHz, 1 wait state Norton 3.0 rating is 18.7 
(Compaq deskpro 386 and the new IBM PS/2 Model 80 rating is 18.00 to 
18.7). With a fraction of the cost of 386 systems, you can upgrade your 286 
system to 386 system performance by replacing your existing 286 system 
board. Almost all existing add-on cards still work with this system board. 
This system boards standard feature is a 1MB high speed memory also 
switchable to 8MHz by keyboard when necessary. 


7. AlTronics 
All” Tpternational Inc. 


We Deliver Aduanced “Jechuology 


1830 McCandless Dr. Milpitas CA, 95035 USA 
(408) 942-3344 TLX: 510-600-6093 FAX: (408) 942-1674 


Southern California Contact: CNT Marketing 
16580 Harbor Blvd., Ste. J, Fountain Valley, CA 92780 (714) 839-3724 
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New Tricks from 


an Old Company 


CalComp outmaneuvers the newcomers 


By Barbara Robertson 


hen CalComp recently 
slashed the prices of its 
color electrostatic plotters 
by nearly 40 percent, it sent shock 
waves through the industry and 
doubled sales of products that Bill 
Conlin, CalComp’s president, claims 
still have excellent profit 
margins. But the move 
was not just grandstand- 
ing—it’s consistent with 
the aggressive market- 
ing strategy that now 
characterizes this well- 
established but respon- 
sive supplier of graphics 
peripherals. 

“We led the market in 
getting electrostatic plot- 
ter prices down from 
roughly $100,000 to 
$50,000,” says Conlin, 
‘“‘and we'll be the first to 
cut that cost in half again. 
When we do, we expect a 
big explosion in demand.” 

And this, according to 
the people at CalComp, 
is only the beginning. 
“The average price of 
our products will come 
down 78 percent over 
the next five years, with 
the majority of that improvement 
coming in the next two years,” says 
Larry Sanders, vice president of 
sales and marketing. “And we ex- 
pect our volumes to go up six-fold 
in five years.”’ 


Barbara Robertson is CGW West Coast 
senior editor. 
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CalComp currently manufactures 
and markets more than 100 graph- 
ics products in its plotter, digitizer, 
and display divisions. Increasing 
the bottom line, however, wasn’t 
the only motive at work when the 
company cut prices. 

“We wanted to get across the idea 
that this is a new and aggressive 
company,” explains Sanders. It’s a 


President Bill Conlin: Changing some pre-conceived 
notions was the key fo turning the business around. 


brand new old company, to be ex- 
act, since CalComp was actually 
founded in 1958. “We have a proud 
history,’ Sanders says, “‘but if you 
look at the last three years, you'll 
see a lot of changes.”’ 

One of the more dramatic changes, 
this summer’s sale of CalComp’s 


Systems Division to long-time Euro- 
pean OEM customer IsiCAD, points 
to a renewed focus on peripherals. 
The Systems Division marketed 
the popular microcomputer CAD 
program Cadvance and the System 
25 series of interactive design sys- 
tems targeted at architectural appli- 
cations. 

“We decided we were going to in- 
vest our time, energy, 
attention, and—more im- 
portant—our money in 
our core business: graph- 
ics peripherals, input, and 
output,” Sanders says. 

Reflecting on the Sys- 
tems Division sale, John 
Boldt, associate director 
of Dataquest’s Electron- 
ic Printer Industry Ser- 
vice, says, ““They’re back 
to their bread and but- 
ter. CalComp knows how 
to do plotters.”’ 

To put a lot of history 
in a nutshell, CalComp 
was founded in 1958, in- 
troduced the world’s first 
drum plotter in 1959, 
went public in 1961, 
opened international sub- 
sidiaries in 1962, and 
moved along quietly for 
18 years. In 1980, Sanders 
Associates (no relation 
to Larry Sanders) acquired the com- 
pany. Sanders folded a digitizer di- 
vision into CalComp by buying 
Talos Systems (Scottsdale, AZ) and 
moved its own display products di- 
vision under the CalComp wing. 

In 1986, Lockheed Corp. bought 
Sanders Associates. Overnight, Cal- 
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Comp went from being one-third of 
one company to three percent of 
another. That the Lockheed pur- 
chase has turned into what Conlin 
calls an “excellent relationship”’ is 
a tribute to Conlin himself. 
Conlin came to CalComp in 1983 
from a senior vice president posi- 
tion at Burroughs Corp. When he 
arrived, the plotter division was 
losing market share to Hewlett- 
Packard. Conlin, who knew little 
about CAD and less about CAD 
peripherals, was hired to turn the 
division around, and he did. The 
year after he arrived, CalComp saw 


our labs or under investigation.” 


a 28-percent increase in sales and 
a 69-percent increase in actual 
operating profit. 

“CalComp had been an engineer- 
ing-oriented company in a domi- 
nant position for 15 or 20 years,” 
Conlin explains. “When yow’re in 
that position, you tend to think the 
equipment sells itself and you can 
dictate what your customers should 
have and what they should pay. 

‘“‘And then the competition comes 
along and blindsides you. If that 
competition is someone like Hewlett- 
Packard, it’s tough to react,” he 
continues. “‘We forced ourselves to 
re-evaluate a lot of preconceived no- 
tions about the business. 

“There are a lot of benefits to 
coming in cold,” he adds, smiling, 
“particularly if you’re the Presi- 
dent. I could ask a lot of dumb 
questions.” 

One of the preconceived notions 
that Conlin questioned was the role 
of microcomputers in the CAD mar- 


Larry Sanders, vp of sales and marketing: 
“We have almost every imaging technology in 


ket. “Everyone here was 100 per- 
cent convinced the PC had no role,” 
Conlin laughs. But when, on Con- 
lin’s calculated hunch, the com- 
pany slapped a very aggressive 
$8000 price tag on its new 1040 pen 
plotter in 1984, PC-CAD users 
snapped it up. And that started an 
avalanche of changes. 

Conlin hired Larry Sanders, an 
IBM veteran, to create retail distri- 
bution channels for the booming 
PC marketplace. When 
a sales analysis found 
that 70 percent of in- 
itial shipments of the 
1040 coincided with 
AutoCAD sales, the 
company cleverly used 
the same distributors 
as Autodesk. The sales 
curve suddenly looked 
like a hockey stick. 

“The retail business 
went from zero to $27 
million in about nine 
months,” Sanders says. 
“In 1984, this was 
about a $200 million 
company—today it’s 
about a $350 million 
company.’ During the 
same time, the propor- 
tion of direct sales has 
dropped from 65 percent to 20 per- 
cent, and the productivity of the 
average sales rep has doubled 
worldwide. 

“We anticipate that the produc- 
tivity will more than triple in the 
next five years,” Sanders says, at- 
tributing the result to a single con- 
cept: mass marketing. 


Broader Customer Base 

“Tuse the term mass marketing,” 
he continues, “‘to describe the inte- 
gration of our marketing database 
with conditioning direct mail, tele- 
marketing follow-up, and seminar 
marketing. It’s the key to holding 
our selling costs in line with the 
new kind of business we’re going to 
be in, which is selling much higher 
volumes of products to a much 
broader base of customers,” he adds. 

That broad base includes interna- 
tional as well as US customers. Re- 
cently, all sales, service, and 
marketing functions were merged 


into one worldwide organization 
headed by Sanders. ‘““We’ve seen 
our international business grow 
dramatically over the last few years,” 
Sanders says. “Today, roughly 55 
percent of our peripheral revenues 
come from that market.”’ 

Moving into mass marketing has 
also completely changed the way 
CalComp looks at pricing and new 
products. “If you look at our recent 
products and the ones we’re coming 
out with in 1988,” Sanders points 
out, “you'll see a CalComp strate- 
gy clearly aimed at the burgeoning 
low-end workstation and PC-CAD 
market.” Indeed, this is true in 
every division. 


Workstation Targets 
The display division, which ac- 
counts for nearly 40 percent of Cal- 
Comp’s overall revenues, has relied 
primarily on one OEM customer, 
IBM, since 1976. But that strategy 
is beginning to change. Earlier this 
year the New Hampshire-based di- 
vision introduced its first graphics 
subsystem, the CGS-4600, which 
gives DEC MicroVAX users fast, 
high-resolution color graphics. 
The graphics card handles 1280- 
by-1024 resolution, 100,000 vectors 
per second, and 256 colors out of 
16.7 million. CalComp sells the 
board alone for $3995 or bundles it 
with displays and peripherals to pro- 
vide a graphics subsystem that neat- 
ly fits the mass market approach. 
It’s likely the division will look 
at marketing graphics subsystems 
in other workstation markets and 
in the PC market as well—particu- 
larly to OEMs targeting specific 
applications. In fact, a PC-based 
graphics engine with a clear dis- 
tinction from what IBM is doing in 
graphics is scheduled for 1988. 
CalComp’s digitizer division in 
Scottsdale, Arizona, on the other 
hand, is concentrating on price/per- 
formance ratios for its mainstay 
business. “In the short term,” says 
general manager Gary Long, “‘our 
thrust will be to give buyers the most 
for the least amount of money.” That 
means increasing reliability, lower- 
ing costs, making tablets lighter, and 
evolving the technology to include, 
perhaps, pressure-sensitive pens. 
Someday, Long predicts, we’ll see 
folding digitizers, ones that can be 
rolled up, and even disposable digi- 
tizers. “It’s not outside the realm 
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of possibility,” he says. 

Meanwhile, the division is keep- 
ing one eye on character recogni- 
tion and another eye on automatic 
digitizers and scanners. ““We’re con- 
stantly evaluating other forms of 
input,” says Sanders, “but we still 
haven’t seen a solution.” 

The most radical changes in the 
near future, however, are sched- 
uled to happen in the plotter divi- 
sion, which accounts for half of 
CalComp’s revenues. Conlin, Sanders, 
and David Schlotterbeck, general 
manager of the division, are all 
quick to point out three interesting 
facts about the graphics peripher- 
als market. 

First, only one engineer in six has 
a stand-alone workstation. Second, 
the ratio of plotters to workstations 
has dropped from one-to-one in the 
1970s, says Schlotterbeck, to one 
plotter to three workstations today— 
despite the growth of PC CAD. 

CalComp believes there is one big 
reason for the decreasing number 
of plotters per workstation: The 
price of workstations has dropped 
significantly faster than the price 
of peripherals. ““We’re working hard 
to change that ratio,’ Schlotter- 
beck says. “Manufacturing costs 
have been melting away.” 

CalComp’s concentration on pro- 
viding low-cost, high-performance 
output devices extends far beyond 
driving down prices on current 
products, however. 

‘We have some new technologies 
coming along that are right on the 
money,’ Schlotterbeck says. “And 
you ll see CalComp introduce numer- 
ous products over the next 12 
months that will move us into a 
new and good-sized market segment.” 

It’s likely the new technologies 
will revolve around color hard-copy 
requirements for solid modeling, 
imaging, and process control, be- 
cause—and this is the third fact— 
color output devices haven’t kept 
pace with user demand in price or 
performance. And here’s where Cal- 
Comp’s strategy gets especially in- 
teresting. 

Today, pen plotters cost between 
five and ten thousand dollars. Color 
electrostatic plotters start at $50,000. 
There’s little in between. And pen 
plotters aren’t suitable for some 
applications. 

“More people are creating solid 
models and three-dimensional views 
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in color,” Conlin says. “‘As that de- 
mand builds up, demand for output 
devices with a raster capability will 
grow. Pen plotters, which take too 
long and don’t provide realistic 
shading, won’t be able to fill that 
demand.” 

“Until the price of color electro- 
static plotters comes down, we’ll be 
plugging the gap with B-size thermal 
printers,” Conlin explains, but goes 
on to hint at “‘a couple of other sur- 
prises in between.” 

“All of our product efforts are 
aimed at filling that void,” says 
Sanders. “You'll see a lot of products 
from us in the $3000 to $25,000 
price range.” 

One of the surprises is screen dump 


mal printing where resolution will 
not be the issue,” he adds. “‘Instead, 
it will be, from a technical sense, 
gray scale—actually controlling the 
intensity of a particular color.” 

Schlotterbeck points to the Sony 
Mavigraph, which prints nearly 
photographic-quality output from 
video pictures, as an example of 
this kind of technology. 

“They haven’t fit all the pieces of 
the equation together quite yet,” 
he says, ““And they need to improve 
their price points. But the market’s 
headed in that direction.” 

Dataquest predicts that the market 
for thermal transfer printers will 
grow by 44 percent in number of 
units by 1991, according to Boldt. 
“There is a movement to get the 
price of color down,” he adds, “and 
right now, CalComp has_ good 
products for the CAD market.” 


Moving info mass marketing has completely 
changed the way CalComp looks at 
pricing and new products. 


software that works with Cal- 
Comp’s PlotMaster thermal printers 
and any workstation or PC. “We 
think that if engineers can get a 
screen dump that has enough pre- 
cision to be projected on a screen,” 
says Sanders, “that will change the 
nature of how they communicate 
with one another and how they in- 
teract.’’ The screen-dump software 
is scheduled for release by the end 
of the year. 

“We have ratioing techniques that 
give you very high image quality 
over a full A- or B-size image of the 
screen,’ Conlin says. “And we have 
the process down to a matter of 
seconds.” 

Other “surprises” have to do with 
new technologies. “We have almost 
every imaging technology in our labs 
or under investigation,’ Sanders 
says. “Right now, we don’t see color 
laser printers providing the kind of 
price performance we want. We see 
thermal technology doing that.”’ 

“The thermal printers we current- 
ly sell handle 200 dot-per-inch reso- 
lution, and you'll see increasing 
resolutions becoming more popular 
in thermal transfer,” Schlotterbeck 
says. “But there are many more 
technical advances relating to ther- 


But what about business graphics? 
“We took a fling starting three years 
ago, I guess at my own personal 
urging, to get into the presentation 
graphics field,’ Conlin says. “We’ve 
discovered this environment just 
wasn’t ready.”’ 

The reason? “One of the real im- 
pediments in the business graphics 
world is software. It’s got to be 
easier to use,” says Schlotterbeck. 
“There are probably 20 very strong 
hardware companies worried about 
why the software end of the busi- 
ness graphics market isn’t moving 
faster.”’ 

“In the meantime, of course,” 
Conlin says, “‘the surface has hard- 
ly been scratched in the computer- 
aided design and manufacturing 
market.” 

“Our primary thrust right now is 
to concentrate on the CAD world,” 
Sanders says. “I think a company 
like CalComp that’s been in the 
forefront of the graphics industry 
from the very beginning can in- 
fluence change by the kinds of 
breakthroughs we bring to mar- 
ket.” And it’s no small thrust. 
“This company has been firing on 
all eight cylinders,” adds Schlot- 
terbeck. CGW 
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CADICAM 


Automating 


Data Capture 


Scanners offer a cost-effective solution 


By David W. Baraniak 


sers of computer-aided design 

and drafting systems must 

capture, store, and manipu- 
late volumes of digital data. When 
faced with converting older engineer- 
ing drawings, blueprints, or maps 
into digital information, many turn 
to manual digitization and batch 
loading. But these methods are 
costly and time-consuming. For 
some applications, automatic data- 
capture systems may offer a cost- 
effective alternative. 

Labor and other costs help deter- 
mine whether scanning is the most 
feasible approach. When the cost of 
scanning a document, invoking the 
software, and correcting the data 
files is significantly less than the 
cost to digitize a document manu- 
ally, a data-capture system offers 
an attractive solution for CADD 
users. 

The price of an editing station 
varies from $15,000 to $200,000 per 
seat. At the lower end, a typical sys- 
tem might link with a personal com- 


puter, have only the basic scanning 
software, and capture 4000 pixels 
per raster line. 

Many higher-performance data- 
capture systems, by contrast, are 
integrated with minicomputers. The 
linear scanning heads of the high- 
end devices can offer resolutions of 
1000 pixels per inch. Such systems 
typically include sophisticated edit- 
ing and pattern-recognition software. 

Several manufacturers of scan- 
ners are trying to bring down the 
cost of data-capture technology. 
GTX Corp. (Phoenix, AZ), for exam- 
ple, lowers the cost per seat through 
a chip that can process eight appli- 
cations concurrently. The company 
also offers editing software for IBM 
PC-compatible machines, By moving 
away from dedicated workstations 
to lower-cost platforms, vendors 
such as GTX are reducing the cost 
of editing seats dramatically. 

To decide whether today’s scanners 
deliver the price and performance 
a particular CADD application de- 
mands, potential customers have to 
consider the condition of the docu- 
ments they’1l be feeding into a data- 


tion is placed over the raster file to show the centerlines of a city’s roads. 
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capture system as well the quality 
of the data they expect to receive 
from the device. 

Scanned images of drafted docu- 
ments usually require some editing 
despite advances in data-capture 
software. Most software recognizes 
machine-generated text with a relia- 
bility of about 80 to 90 percent. But 
few recognize hand-drawn charac- 
ters, symbols, and patterns easily, 
cost-effectively, or accurately. Older 
or damaged documents usually re- 
quire even more editing. 

Since data-capture software only 
returns what it receives, any graph- 
ical inconsistencies in the source 
material recurs in the scanned im- 
age. Several vendors, including 
GTX, Intergraph (Huntsville, AL), 
Audre (San Diego, CA), Optigraph- 
ics (San Diego, CA), and SysScan 
(Dearborn, M1), already have or are 
working on software that can recog- 
nize symbols, patterns, and features 
and correct graphical incon- 
sistencies. 

Another firm is addressing the 
problem of rectifying and scaling 
engineering documents. Software 
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Scanning Demands Flexibility 
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By Eugene A. Kleca 


utomated data-capture systems must handle 

documents of different sizes, media, and qual- 
ity. Since scanners only record ink as it appears on 
the page, they require software for defining charac- 
ters or shapes and providing for information to 
CADD workstations. Even with powerful programs, 
these systems generally require editing and clean- 
up from a CADD operator. 

Low-cost CADD systems bring new challenges to 
automated data capture. While most lower-cost work- 
stations handle only raster data, their higher-end 
relations require vector files for processing. In one 
scenario, acompany could edit raster data with less 
expensive equipment and then pass a compressed 
vector file over to a more powerful workstation for 
storage or further editing. 

Because of the variety of computers and storage 
equipment that a document-management system 
might have and the range of documents that a de- 
vice must scan, flexibility is an important require- 
ment. When comparing automated data-capture 
systems, consider the requirements a particular appli- 
cation may have for input, scanning, and output. 


input Requirements 

The choice of media, document size, and data for- 
mat influences the selection of data-capture systems. 
Roll-type scanners accept paper, mylar, vellum, and 
film, which are frequently used for maps, blueprints, 
and engineering drawings. Flatbed scanners, on the 
other hand, work well with stiffer materials—such 
as the cardboard-like media used in technical pub- 
lishing. Meanwhile, specialized card-reading devices 
handle the aperture cards found in many govern- 
ment agencies. 

Document size will also influence the choice of 
scanners. While lower-cost scanners often handle 
only A- or B-sized drawings, others accept 40-inch 
wide E-sized documents. Recently, Ana Tech intro- 
duced its first 64-inch device. Flatbed scanners have 
a fixed-maximum length, while roll-type devices can 
accept documents up to roll length. 

As for data format, all scanning systems capture 
raster information. Once the data is compressed, 
however, systems either store it in a raster format— 
for viewing and archiving—or convert it to vector 
format. CADD workstations require vector files. 

Automated data-capture systems must recognize 
line art or geometric shapes and text characters. 
Systems often contain software for optical charac- 
ter recognition. These OCR programs translate 
blocks of copy and call outs to ASCII code. Many sys- 
tems now recognize machine-generated fonts with 
Eugene A. Kleca is president and one of the founders of Ana 


Tech Corp. (Littleton, CO). Before joining the company, he 
worked at the Stanford Research Institute. 


a reliability of approximately 95 percent. 

In addition to various input requirements, appli- 
cations make different demands upon the scanning 
capabilities of data-capture devices. 

e Resolution. Although low-cost desktop scanners 
are creating a defacto standard of about 200 lines 
per inch, fine-line drawings require resolutions of 
500 lpi or better. High-end systems scan as high as 
1600 lpi and resolve line widths of 0.002 inches. 

e Speed. The volume of documents and desired reso- 
lution determine scanning speed. High volume de- 
mands rapid scanning. On the other hand, applications 
involving fine-line documents require higher reso- 
lutions, which causes slower scanning rates. Since 
requirements vary by task, devices with variable 
scanning speed offer a more flexible solution. 

e Dynamic Thresholding. This feature adjusts 
the contrast levels of adocument’s backgrounds. It 
creates cleaner output, which produces higher- 
quality, more compact databases. 

To produce industry-standard output formats, auto- 
matic data-capture systems usually convert scanned 
raster data for archival storage or retrieval on a 
CADD workstation or document-management sys- 
tem. Output may be stored in virtually any format— 
either raster or vector—although some offer tighter 
compression schemes than others. 

The CCITT Group 3 and 4 international standards 
for facsimile transmission are popular raster formats. 
They’ve gained popularity as raster-output formats 
for scanners because of their efficient compression 
and convenience with which they transfer images. 


Output Formats 

To retrieve stored images, scanner output must be 
converted to a format that is compatible with the 
terminal or workstation where the document is to 
be viewed or edited. While IGES 2.0 or 3.0 translator 
formats are gaining some acceptance for converting 
files to CADD systems, this translation requires ad- 
ditional time and computer resources. 

Scanned raster data may be converted to a com- 
patible format when the information is scanned or 
just prior to retrieval. Data may be converted in soft- 
ware or hardware. Direct hardware links are avail- 
able for many workstations, including those from 
Computervision, Auto-trol, Autodesk, Triple I, Cad- 
am, and Intergraph. 

Ana Tech converts scanned raster data toa CADD- 
compatible format in hardware with its Document 
Analyzer. Residing on board the scanner or work- 
station, the Document Analyzer converts scanned 
raster data to formats that match those of leading 
workstation vendors as fast as the data is scanned. 

The data-capture market is currently in transition. 
A multitude of players and solutions makes pur- 
chasing decisions difficult. But there are flexible 
scanning systems that can meet most requirements 
and allow for future growth. 
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from Metagraphics (Woburn, MA) in- 
terprets the actual dimensions on a 
drawing and then repositions the 
vectors to show the exact length be- 
tween dimensioned points. The data 
can then be fed to a computer-con- 
trolled machining center for pro- 
duction. 

Since automated rapid data-cap- 
ture techniques are used to create 
digital data, it would seem appro- 
priate for the data generated by the 
scanners to match the formats of 
leading CADD systems exactly. 

Using conventional digitizing meth- 
ods, a technician can capture data 
directly at the CADD station in a 
format specified by a system man- 
ufacturer such as Intergraph, IBM, 


or Synercom. Once the person cap- 
tures and stores the document in- 
formation in a database, he or she 
can retrieve or manipulate the data 
quickly and easily. Text from the 
source material can also be cap- 
tured and stored in the database. 
Data captured directly at the CADD 
station in this manner is called 
“CADD perfect.” 

Some scanners provide special 
software for creating CADD-perfect 
lines, arcs, circles, text, symbols, 
and dimensions. To be considered 
CADD-perfect, a data-capture sys- 
tem describes: 


e Straight lines as a single vector 
connecting two points 

e Curved lines as a series of vec- 
tors connected together to form a 
vector chain 

e Circles or arcs by point of origin, 
radius, start angle, and sweep 
angle 

e Text by ASCII character code, 
height, line width, orientation an- 
gle, and reference point 
eVector-element patterns so that 


David W. Baraniak is vice president of 
marketing at Donahue Intelligraphics 
(Waukesha, WI). 
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CAD/CAM 


they can be manipulated as a unit 
at a CADD station 

e Dimensions by interpreting and 
rectifying distances as shown on 
the source document 


Scanning manufacturers recog- 
nize the user’s need for CADD sup- 
port. They provide software for 
exchanging scanned digital files 
with the formats of leading CADD 
systems. If all a user wants is to 
convert a document into a digital 
file, current scanning techniques 
are adequate. Those who want to 


From the leff: A data- 
capture system from 
Audre recognizes a 
pattern from a user- 
defined database. The 
system removes the 
identified symbol, 
simplifying data 
transformation. Leading 
CADD and mapping 
systems can now use the 
transformed drawing. 


link a scanned image with 
the database of their CADD 
system, however, have fewer op- 
tions. Both SysScan and Audre 
have been working on better recog- 
nition software and more complete 
links to databases. 

Audre’s Automatic Digitizing and 
Recognition system builds intelli- 
gent information databases from 
drawings. This system greatly re- 
duces the need for raster to vector 
conversions by extracting symbols, 
text, and lines from the scanned 
data. The information extracted 
from the drawing can then be used 
by leading CADD and mapping 
systems. 

Those currently investigating data- 


capture systems will find several lev- 
els of performance. Assuming only 
graphical representations of a 
scanned source document are re- 
quired, the following features are 
available: 


e Raster-to-vector conversion 

e Interactive editing in either vector 
or raster mode 

e Character and symbol recognition 
e Conversion software for transform- 
ing the scanner’s digital files into the 
formats of major CADD systems 


Optical disks and expert systems 
promise to push scanners into higher 
levels of performance. Optical disks 
from such vendors as Sony, Phillips, 


and Sperry now store raster and 
vector data. Some can store as much 
as 400M of information on each side 
of a five-inch optical disk. At under 
$200 a disk, this technology should 
stimulate interest in data-capture 
systems. 

Without a doubt, the text, symbol, 
pattern, and feature recognition 
that expert systems could provide 
along with automated links to data- 
bases is revolutionizing the data- 
capture market. Both end-users and 
data-capture service bureaus— 
not to mention the vendors them- 
selves—have a lot to gain from these 
developments. 
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True Color 
Reproduction from 
Kyocera Thermal Printheads 


or color graphic thermal printers, nothing pro- 

duces a more faithful or finer resolution image 

than Kyocera thin film thermal printheads. Our 
printhead technology has the highest control of elec- 
trical resistance to assure you the most accurate gray 
scale and color reproduction possible. There is no better. 

And we've got speed, as well. Conservatively rated at 

up to five inches per second, our printheads are ideal 
for high-speed color printing applications such as video 
and CAD/CAM. 


At Kyocera, we're dedicated to making 
superior products. That’s why all of our 
thin film printheads are leading the 
industry with benefits such as lower 
power requirements (one-third less than 
the competition), silicon nitride-coated 
heaters for a longer life, and a small, com- 
pact size. Our ability to consistently print a true gray 
scale has even put Kyocera printheads in flagship appli- 
cations of the unique color sublimation printer. 

And with all of these innovations, we haven't 
forgotten what’s most important. Consistency... 
accuracy...and reliability. Our thermal printheads can 
withstand more than 30 miles of paper stock and still 
print within spec. 

Call (619) 576-2651 today for more information 
on the printheads that are creating tomorrow's 
industry standards. 


cf KYOCERA 


Kyocera America, Inc., I/O & Storage Division 


8611 Balboa Avenue 


San Diego, CA 92123 ® (619) 576-2651 


Color images used in this ad are not actual thermal printer reproductions but are used for illustration only. 
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Controlling 
the Design Cycle 


Design management tools pave the way for CIM 


By Jan Nourain 


omputer-integrated manu- 

facturing, by promising to 

weave design, testing, and 
manufacturing into a seamless func- 
tion, has created much interest 
over the last few years. True CIM, 
however, will continue to elude 
manufacturers. The holdup will be 
due not to a lack of CIM technology, 
but rather to the need for automat- 
ed management of the product de- 
sign cycle. 

The need to gain control over de- 
sign data has only intensified with 
the growing popularity of computer- 
aided design tools. While CAD tools 
can boost the productivity of indi- 
vidual engineers and enable them to 
produce larger, more detailed design 
files, they also make the job of man- 
aging product design more difficult. 


CAD’s Challenge 

For design managers, CAD means 
handling a lot of electronic files— 
often shared by many engineers at 
different sites—and keeping track 
of numerous revisions and proce- 
dures. To implement a CIM strate- 
gy without tackling the thorny 
problems of design management 
would only make matters worse. 

Imagine, for example, the ramifi- 
cations of releasing a wrong revision 
of a design directly to manufactur- 
ing. The company would not only 
suffer mounting costs, it would also 
have to rewrite product documen- 
tation, cancel ordered parts, and 
change tooling. 

With traditional methods of de- 


sign management, engineers had 
to walk around the office to find the 
latest revision of a design file. 
Knowledge of who needed to sign 
off on a design file before it was 
released to the next stage—or even 
what the design’s next stage should 
be—often resided only in corporate 
memory. 

Many of the more automated sys- 
tems of design management aren’t 
much more sophisticated. Electron- 
ic file systems, for example, are 
often called upon to perform the 
complex functions of design man- 
agement. But these systems—which 
are used to store, catalog, and re- 
trieve design data—lack the sophisti- 


cation to track and control the 
almost limitless array of relation- 
ships between design files. 

Electronic file systems treat all 
files and design objects as separate 
entities, usually using the directo- 
ry structure of the host computer’s 
operating system. Since electronic 
file systems don’t recognize rela- 
tionships between files, these sys- 
tems usually require manual methods 
of determining the status of a de- 
sign object or file. 

What’s more, most electronic file 
systems don’t track the release 
status of a design object. They show 
only that the design object exists 
and where it exists. 


Design management systems, in addition to tracking revisions, 
dates, locations, and sizes of files, can update related files and 
monitor release procedures, making sure that the right data is 


used by the right person. 


These systems can neither track 
the history of a design project nor 
maintain a project audit trail, which 
is essential for locating and correct- 
ing design errors. By default, there- 
fore, records of project history and 
design changes must be kept with 
manual methods. 

To gain more control over the de- 
sign cycle, many manufacturing 
firms have turned to some form of 
configuration management. Tradi- 
tionally, configuration management 
systems track and monitor the 
parts content of a design as the 
product moves through the manu- 
facturing cycle. 


Configuration Managers 

Although these systems provide 
some revision capabilities and pro- 
ject tracking, they’re not well-suited 
to managing the design and manu- 
facturing cycles. Intended to handle 
parts relationships for manufactur- 
ing, a configuration management 
system could track a design through 
manufacturing correctly, all the 
while correlating that design with 
the wrong parts list. 

In addition, configuration man- 
agers can’t match particular design 
objects with different design meth- 
ods. Since methods and procedures 


t the Radar Systems Group 


of Hughes Aircraft Company, 
a design management system 
helps control the design cycle of 
programmable integrated circuits. 
These chips, which contain spe- 
cific radar systems control infor- 
mation, are mounted on multi- 
layer, double-sided printed cir- 
cuit boards. 

Hughes engineers specify the 
information that is to be pro- 
grammed or burned into the chips. 
They then use the Sherpa VAX- 
based Database Management Sys- 
tem to control the design specifi- 
cation as well as to define and 
enforce procedures. 

The Sherpa system provides data 
visibility throughout the design 
cycle and ensures that changes 
by one engineer are communicat- 

_ ed to other engineers working on 
affected files. For example, logic 
changes are decided by the de- 
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will vary for many reasons—includ- 
ing the complexity of the design 
and the requirements of particular 
contractors—design managers should 
have a way to enforce these process- 
es automatically. 

Design management systems try 
to overcome the shortcomings of 
these other approaches. They help 
control the design process from 
product conception to manufactur- 
ing. By managing the single most 
important part of the development 
process—the product design cycle— 
design management systems lay 
the groundwork for implementa- 
tion of true computer-integrated 
manufacturing. 

Acting as an information officer 
of multiple CAD/CAM systems, de- 
sign management systems track re- 
visions, dates, locations, and sizes 
of files. They also act as procedure 
monitors, making sure that the 
right data is used by the right per- 
son at the right time, and that all 
of management’s design procedures 
and methods are followed by the en- 
gineering staff. 

Design management systems com- 


sign engineers—Sherpa DMS then 


communicates those changes to the 
printed circuit board design group. 

‘“‘We gained an immediate ben- 
efit from the Sherpa system be- 
cause it forced us to document 
our engineering design procedures 
in detail,” says Bert Kleinkauf, 
head of the Distributed Systems 
Section of Hughes RSG Computer- 
Aided Operations. “This process 
was very valuable because it al- 
lowed us to define how one work 
area interfaces with another and 
to see where we could be more ef- 
ficient.”’ 

Kleinkauf says a database man- 
agement system also helped the 
company establish information 
flow. Deviations from the stan- 
dard are now highly visible and 
easy to monitor. He expects to 
see great cost savings result from 
the integration of data and pro- 
cess control.—JN 


bine the functions of database man- 
agement systems (relating files), 
electronic file systems (storing and 
retrieving), and configuration man- 
agers (revision control and project 
tracking). 

In addition, design management 
systems control access to engineer- 
ing files, maintain comprehensive 
sets of file attributes, and monitor 
relationships between files. They also 
enforce a company’s procedures 
and report the status of a design 
project in real time. 

The benefits to designers are 
many. They can find any revision of 
any file and report on its status 
within minutes. They know who can 
access their drawings or schematics 
and who’s allowed to make 
changes. And perhaps most impor- 
tant, they know that when someone 
changes a file that’s related to one 
they’re working on, the system will 
tell them—automatically. 

To engineering management, the 
system’s functions are even more 
obvious. Design managers can re- 
ceive updates on projects instantly. 
They can review complete audit 
trails, knowing that procedures and 
design methods are being followed. 
Release procedures can be cus- 
tomized by project as well as by ob- 
jects. And every move by design 
engineers is documented accurate- 
ly and thoroughly. 


A Custom Approach 

To be effective, however, design 
management systems must reflect 
the design requirements, equipment, 
and procedures of each manufactur- 
ing firm. Before such a system can 
be customized, the company should 
clarify its own procedures and de- 
sign methods. It should specify 
information flow and how data will 
be exchanged, stored, and archived. 

Design management systems can 
help engineers produce an accurate 
prototype more quickly and efficient- 
ly. They help design managers 
monitor a project’s progress, spot 
problems, and respond quickly to 
errors. The benefits for corporations 
are many: They not only streamline 
the design, testing, and manufac- 
turing stages of products, but they 
also pave the way for implementing 
true computer-integrated manufac- 
turing environments. y 


Jan Nourain is an applications manager 
at Sherpa Corporation (San Jose, CA). 
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AMONG LEADING DESIGNERS; 
THESE ARE CONSIDERED 
STATUS SYMBOLS: 


n-screen icons like these 
are just one of the reaons 
Computervision’s Personal 
Designer” is the best micro-based 
CAD system available. Easy to 
read. Easy to use. The very 
essence of personal CAD. 


Based on Computer- 
vision’s unparalleled 


microCADDS software, the 
Personal Designer lets you cre- 
ate engineering drawings and 
3-D models. 


yO can even get an optional 
package that lets you add com- 
plex sculptured surfaces to your 
designs, a capability limited to 
larger systems until now. 


Add to these functions like finite 
element modeling and analysis, 
high-resolution shaded colored 
pictures, sophisticated user pro- 
gramming tools, and all the nor- 
mal office uses of the IBM* PC 
AT, XT or compatibles, and you 
have a system of great value. 


Add the fact that the fully 
documented Personal 
Designer comes from 
Computervision and you 
have a system ina class 

by itself. And that’s the 
® kind of status anyone 

can appreciate. 
A “1BMisaregistered 
trademark of International 


Business Machines Corp. 


mursecmea ee 


Self-explanatory icons facilitate dimension- 
ing to engineering standards. You may add 

your own icons to tailor the system for your 

unique needs. 


Shaded images of complex objects such as 
this valve are readtly generated. These 
images are invaluable for visualizing the 
final product and for assessing design 
validity. 


or more information call 
1-800-248-PSBU (7728). In 
Massachusetts & Canada, 617- 
276-1094. Or write to: Compu- 
tervision Corporation, PSBU, 
Building 16-2, 100 Crosby 
Drive, Bedford, MA 01730. 
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Laser-Based 
3D Digitizing 


Or how to capture up to 100,000 points per minute 


By Michel Brunet 


nondestructive, laser-based 
technology for acquiring 3D 
data and processing it for 
display is beaming its way across 
the ocean from France to the US. 
The concepts are similar to the head- 
turning process developed by the US 
company Cyberware (November 1985, 
p.41). The following is a detailed 
description of the technology behind 
Vision 3D’s (Labege Innopole, France) 
Videolaser.—Ed. 


The 3D Videolaser is an industri- 
al system comprising a measuring 
bench and an IBM AT- or compatible- 
based acquisition and processing 
system. The bench consists of a 
video camera and monitor, a 2D 
laser, a linear or turntable mount, 
and a control and connection unit. 

The laser harmlessly illuminates 
the object to be digitized by describ- 
ing acurve on it. The video camera, 
equipped with a parallax lens, re- 
cords the profile traced by the laser. 
A 3D acquisition card retrieves the 
laser trace from the camera image 
and the corresponding points are 
stored by their coordinates in a 
camera reference frame. By rotat- 
ing or otherwise moving the object, 
the system records all the profiles 
defining its shape. 

In this manner, the system gener- 
ates a file containing several thou- 
sand points arranged in meridians 
and known by their coordinates 
within the camera reference frame 


Michel Brunet is manager of Vision 3D 


(Labege Innopole, France). 
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and the position of the meridian 
relative to the movement applied 
to the object. 

The number of points acquired 
depends on the object’s location in 
the camera’s field of view, the 
camera resolution, and the number 
of profiles defined. Vertical resolu- 
tion is camera dependent, but x,y 
resolution depends on the number 
of points in the meridian and on the 
angle between the camera axis and 
the laser axis. 

Acquisition is calibrated by defin- 
ing the conversion matrix that trans- 
lates the movement and camera 
reference frame into the absolute 
Cartesian reference frame x,y,z or 
the absolute cylindrical reference 
frame R,6,z. The software then de- 


fines the coordinate file of the ex- 
ternal shape of the digitized object. 
The optics converting the laser 
beam into a planar beam can be in- 
ternal or external. An interference 
filter tuned to the laser frequency 
relieves the user of dependency on 
ambient light. A second camera as 
well as a second laser can be used 
to resolve hidden-area problems. 


Point acquisition 

Acquisition accuracy depends on 
the width of the laser beam at the 
point of intersection with the ob- 
ject. According to the types of op- 
tics used, the width may vary from 
a few hundredths of a millimeter to 
one millimeter for common lasers. 
While accuracy does not match 


A typical configuration for capturing and processing 3D data 
includes a laser, video camera, monitor, and IBM AT compatible 
with acquisition card running proprietary software. 
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direct-contact measurement methods, 
it is usually within 10-% or 10~*. 

The physical specifications of the 
“table mount” vary with the appli- 
cation from a phonograph-size ar- 
rangement to a 10-meter diameter 
table capable of moving 10 tons. 

Regardless of the mechanics of 
any individual configuration, the 
3D data-acquisition card is at the 
heart of the system. The card serves 
as a controlling interface between 
the analytical and digital environ- 
ments constituted by the video, sync, 
and motor-control signals on the 
one hand and by the bus on the 
other. 

When the card receives the video 
signal, it performs signal window- 
ing so that only the most useful sig- 
nal points are retained. It digitizes 
the video signal, setting threshold 
levels to pick up the laser trace. The 
laser-trace coordinates are then trans- 
ferred via a first-in-first-out inter- 
face to the CPU for flow regulation. 
The card also generates a hard pat- 
tern used to excite the video input 
and recover a file of points to test 
for correct operation of the main 
board functions (autotest). 

The proprietary software consists 
of seven modules: autotest, config- 
uration, calibration, acquisition, 
raw display, coordinate calculation, 
and fast perspective. 

The configuration module sets 
the parameters for motor stepping 
changes and adjusts for varying 
conditions: interlaced or noninter- 
laced scanning, internal or exter- 
nal sync, internal or external clock, 
and European or US video standard. 
The module also selects the thresh- 
old for meridian points. 

The acquisition module ensures in- 
teractive operator acquisition of 
documentary data relating to the 
object being digitized. It also han- 
dles meridian point reception, mass 
storage, and control of motor move- 
ment. The raw display module re- 
displays the file so that the operator 
can estimate the quality of meridi- 
an acquisition. The module calcu- 
lates the coordinates—x,y,z or R,0, 
z—of the different points in the raw 
file using the transformation matrix 
defined by the calibration module. 
The result is an ASCII file in which 
the points are arranged by meridians. 

Using the fast perspective mod- 
ule, the operator can display an im- 
age of the digitized object from any 
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angle. The module defines the line of 
sight and performs rotation (on all 
three axes), scaling, and windowing. 

Optional software modules can be 
employed for data-filtering, z sam- 
pling, wireframe display, variable 
calculations (surface area, volume, 
inertia matrix, etc.), file overlays 
(when more than one laser is used 
to capture data from hidden areas), 
downstream communications, and 
output drivers. 

Usually employed for CAD-bound 
files, the data-filtering option ana- 
lyzes and corrects the image file. 
First it deletes meridians with too 
many points, editing the file statis- 
tically. The remaining points are 
filtered to improve surface continuity. 


tools for specific CAD/CAM, robot- 
ics/dimensional control, animation, 
and other applications. Particular- 
ly relevant are those in which an- 
thropometric data is required for 
imaging or modeling. 

In a CIM scenario, the problem is 
usually to generate a CAD data- 
base for physical models having ir- 
regular shapes and curves created 
for aesthetic reasons by designers. 
After capturing the raw data, the 
Videolaser system performs the 
smoothing, filtering, and surface 
and volume calculations needed for 
useful 3D CAD input. 

The system can also be used 
downstream in the manufacturing 
process to provide dimensional shape 
control in space through either 
sampling or screening inspection. 

Animation and simulation usual- 
ly start with the same problem as 


In a CIM scenario, the system performs 
the smoothing and surface and volume 
calculations needed for 3D CAD. 


The histograms provided by the 
meridians give the absolute and alge- 
braic mean values for position and 
noise for further editing. As a final 
check, a three-by-three connectivity 
analysis provides a report on the 
status of the point population. 

Z sampling is useful for correct- 
ing certain artifacts of the video- 
acquisition system. In principle, 
the points obtained on a meridian 
correspond to the camera vectors. 
But because the camera isn’t fo- 
cused for infinity, points that are 
in reality at different altitudes and 
distances are sometimes recorded 
on the same vector. Resampling soft- 
ware performs interpolations to cor- 
rect such erroneous files by ranking 
points by meridians and sampling 
for the same values of z. 

The relatively richer wireframe 
display has the same functions as the 
fast perspective. It is most often 
used to define spacing for displaced 
meridians, displaced parallel lines, 
and between interpolated points. In 
addition, it defines the display of a 
given section of an object and cor- 
rects the vertical anamorphosis. 

The system itself is a front-end 
acquisition and processing tool meant 
to be used in conjunction with other 


a CIM application. The operation 
differs, however, because the file of 
points is not smoothed into mathe- 
matical curves and surfaces, as it 
is for CAD, but is instead general- 
ly used in facets. 

The problem addressed by the 
system is to translate the file of 
points into triangular facets joining 
the adjacent points in the different 
axes. The number of resulting facets 
is practically identical to the num- 
ber of points. The number of facets 
must then be optimized according 
to the complexity of the object— 
many facets where the object is dis- 
torted, few facets where the object 
is smooth. The result is a 3D data- 
base ready for use in an animation 
system. 

For CAD applications, Vision 3D 
has written interfaces to Computer- 
vision’s microCADDS and Cisi- 
graph’s Strim 100 systems. In ad- 
dition, the company plans to inter- 
face with Dassault Systems’ Catia 
and Matra Datavision’s Euclid Sys- 
tems. Communicating via Ether- 
net, the system links to Silicon 
Graphics’ Iris animation worksta- 
tion as well as to the French com- 
pany Caption’s CUBI 7 tur 
animation system. | 
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What do people \, 
who need to know 
read to know? 


In the world of computer graphics, they read COMPUTER 
GRAPHICS WORLD. Why? Because CGW is the only magazine that 
covers all computer graphic applications. In a business where many 
of the most important developments come from taking techniques 
developed in one application area and applying them in another, 
the kind of comprehensive coverage CGW offers means a lot. 

It means a lot of readers, too. CGW’s audited 

circulation is over 43,000. And they’re the decision 
makers—the ones whose buying power and response to 

advertising is proven to be the highest of any computer 
graphics magazine you can name. 

COMPUTER GRAPHICS WORLD readers are 

innovators in applying computer graphics 

technology to CAD/CAM/CAE, analytical and presen-_ 
tation graphics, Architectural design, scientific and 
medical imaging, mapping, animation video, graphic 
arts, and electronic publishing. 

Now that you know what they read to know, do you 
really need to know anything else? 


ofl" 


119 Russell St., 
Littleton, MA 01460 
617-486-9501 


CIRCLE 49 ON INFORMATION CARD 


THE COMPUTER 
rOR PEOPLE 
WHO KNOW THAT 


| 
a ka | 
ait } 
oC, x 

Ga 


Introducing PowerMate 386. Finally, a desktop computer | 
built on the principle that impatience 1s a virtue.  / 

The new PowerMate’ 386 from NEC. 

It’s the fastest, most powerful member of our highly 
respected PowerMate family. With 32-bit memory. ACPU 
that runs at 16 MHz. (That’s over 16 times faster than a con- 
ventional PC.) A disk drive that operates at 23 milliseconds. 9s 
(That’s 75% faster than a conventional PC.) And the kind of _ 

. - _ reliability you need for tough applications | 
) like CAD/CAM, scientific modeling, 
| ( desktop publishing and more. a Sa 
= The new PowerMate 386 ' ip 
a _ from NEC. Because sooner VOktM U0 Ue lit 
‘ ieee ~—Céor ‘ater, you’re going to 

ws OE“ se, have to take it to 
™ ©< y the limit. 


NEC Information Systems, Inc. 


To learn more, and to pica out the name of the NECIS reseller nearest you, call 1-800-343-4419 (in MA, 617-264-8635). 
In Canada, call 1-800-387-4313. Or write: NEC Information Systems, Dept. 1610, 1414 Massachusetts Ave., Boxborough, MA 01719. 
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Chaotic Compression 


TECHNOLOGY 


A new twist on fractal theory soeeds 
complex image transmission to video rates 


By Michael F. Barnsley 
& Alan D. Sloan 


he massive volumes of data 
associated with computer 
graphics severely check the 
use of low-bandwidth communica- 
tions devices for image transfer. 
Multiple users can easily overload 
even the markedly higher bandwidth 
of local area networks. Potential 
applications go unrealized as the 
cost of transmitting graphics in- 
creases directly with improved per- 
formance and greater complexity. 
But algorithms based on fractal 
geometry can encode image data at 
high compression ratios—in excess of 
10,000 to one. It is possible to trans- 
mit such compressed image files at 
video rates (30 frames per second) 
over normal telephone lines. A new 
graphics device, the Iterated Func- 
tion System Image Synthesizer, 
makes it possible to decode these 
compressed files at several frames 
per second. The technology holds 
promise over other solutions to the 
problem of transmitting today’s 
sophisticated computer graphics. 


A Perspective on Transmission 

A 1000-by-1000-resolution com- 
puter graphics image with eight 
bits of color information per pixel 
needs one megabyte of data for speci- 
fication. The transmission of this 
image over a 2400-bit-per-second 
line takes over 55 minutes. Com- 


Michael F. Barnsley and Alan D. Sloan are 
professors of mathematics at the Georgia 
Institute of Technology (Atlanta). Barnsley 
and Sloan are also officers of Iterated Sys- 
tems Inc. (Atlanta). 
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pounding the problems of cost and 
delay, extended transmission times 
expose data to degradation. 

A one-megabyte-per-second Ether- 
net line transmits the same image 
in one second, but two users who 
are each exchanging one minute of 
animation of such images consume 
an hour of time. Given these bur- 
dens, it’s easy to see why there is 
no multiple-user network for ani- 
mating high-resolution images at 
video rates. 

Transmission times are propor- 
tional to transmission bandwidths. 
At current rates, for example, it 


takes three hours at a total trans- 
mission cost of $42 (25 cents per 
minute) to send our sample image 
1000 miles on a 2400-bps toll line. 
The same image can be sent to the 


same address in 16 seconds at a cost 
of 51 cents on a 56,000-bps T1 line. 


Confounding Performance 
Paradoxically, continuing improve- 
ments in computer graphics hard- 
ware and software only compound 
the problem. Faster hardware in- 
creases the rate of graphics produc- 
tion and thus increases demand on 
transmission. The quest for realism 


Ten thousand-to-one compression ratios can be realized with a 
new method based on chaos theory, fractal geometry, and affine 
transformations. While transmission can approach or exceed video 
rates, the challenge now is to reconstruct images as rapidly. 
Below: “Sunflower Field” and “Arctic Wolf,” images compressed at 


10,000:1 at Georgia Tech. 
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Laurie Reuter & Arnaud Jacquin, Georgia Tech Research Corp. 


drives graphics software to produce 
images of increasing complexity. 
Greater image complexity means 
more information that must be trans- 
mitted for each image. 

Sophisticated printers also increase 
transmission requirements. A new 
color printer from Tektronix is a 
case in point. Producing an A-size, 
24-bit-deep color printout at 300 dpi 
can chew up over 9M of data. Even 
at the Integrated Services Digital 
Network bandwidth of 64,000 bps, 
it will take over 15 minutes to supply 
the necessary data to the printer. 
Data compression and reconstruction 
clearly offer the greatest potential 
for relief from the costs associated 
with even the fastest communica- 
tions technologies. 

Digital data compression consists 
of encoding and decoding phases. In 
the encoding phase, an input string 
of integer-based (I) bits is trans- 
formed into a coded string of com- 
plex number-based (C) bits. The 
ratio of I to C bits is the compres- 
sion ratio. In the decoding phase, 
the compressed string regenerates 
the original data. If the compres- 
sion ratio is two to one, then in the 
time it would take to transmit one 
uncompressed image, two compressed 
images can be transmitted. 

High-ratio image compression 
slashes transmission time and costs. 
For example, an uncompressed 
minute of 30 frames-per-second ani- 
mation for a 24-bit-deep, 1000-by-1000 
color image takes seven months to 
transmit over a 24-bps line at a cost 
of $75,000. Compressed at a 10,000-to- 
one ratio, the same minute of ani- 
mation takes 30 minutes to trans- 
mit at a cost of about $7.50. On a 
1.544 million-bps line, uncompressed 
transmission takes eight hours at 
a cost of $339; compressed at 10,000 
to one, it takes just three seconds 
at a cost of four cents. 

There are several major classes 
of image-compression techniques, 
including transform and predictive 
types. Transform techniques are 
destructive in the sense that the 
original image cannot be recon- 
structed exactly from the image 
code. Zoran Corp. (Santa Clara, CA) 
offers a chip-level image compres- 
sion processor that employs trans- 
form techniques. And the Inter- 
national Standards Organization 
and International Telegraph & 
Telephone consultative committee 
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have been working on image com- 
pression standards. But the com- 
pression ratios being discussed are 
basically pretty low. 

For example, one exact compres- 
sion method—a type of method call- 
ing for exact reconstruction of an 
image—calls for a ratio of just two to 
one. There are several exact methods, 
but they aren’t particularly useful. 
In one experiment, a photo montage 
was run-length encoded, producing 
a 60-percent increase in data length. 
Unix provides a Huffman encoder 
which yields a compression ratio of 
10 to nine. A Ziv-Lempel compression 
algorithm in public domain yields 
a compression ratio of five to four. 


on a line between P(n) and Vk 
where V, = A, V, = B, and V, = C. 
Throw away the first 25 points and 
plot the rest. The result is indepen- 
dent of the initial point P(O) as well 
as the sequence of random numbers 
which were chosen in its generation. 
When suitably generalized, this 
process leads to full-color images 
like the sunflowers and Arctic wolf 
on the preceding page. Inspired by 
National Geographic photographs, 
Georgia Institute of Technology 
graduate students Laurie Reuter 
and Arnaud Jacquin encoded each 
of these images at a ratio exceed- 
ing 10,000 to one. Both images are 
decoded by a random iteration al- 
gorithm like the one described. 
The chaotic-compression technique 
is computation-intensive in both 
the encoding and decoding phases. 


An experimental device reconstructs 
compressed video images at the rate 
of about four frames per second. 


Such ratios are common to exact 
compression methods. 

General Electric has announced 
the Digital Video Interactive com- 
pression system developed at the 
David Sarnoff Research Center 
(“DVI Video/Graphics,” July, p.125). 
As the DVI compression ratio in- 
creases above 10 to one, the loss of 
high-frequency information becomes 
more apparent. But fine detail isn’t 
as critical for motion video as for 
still images, so the DVI can produce a 
credible video at a 100-to-one ratio. 

The new method described here 
has been used to encode complex 
graphics at exact compression ratios 
of 10,000 to one. It can be used with 
classical compression techniques to 
increase yields even further—up to 
one million to one in the case of “A 
Cloud Study,” shown at SIGGRAPH 
°87. The method is based on chaotic 
dynamic systems theory. A simple 
example illustrates the procedure. 

Given a triangle with vertices A, 
B, and C, choose an initial point P(0) 
at random in the triangle. An itera- 
tive procedure (affine transformation) 
transforms a point P(n) to P(n + 1) 
at the n‘* step as follows. 

Choose a number k at random 
from among the numbers 1, 2, or 3. 
The point P(n + 1) is the midpoint 


An experimental prototype device 
introduced at the Meeting of the 
Applied and Computational Mathe- 
matics Program of the Defense Ad- 
vanced Research Projects Agency 
(DARPA) in October, the Iterated 
Function System Image Synthesizer 
(IFSIS) decoded video images at the 
rate of about four frames per second. 
Because of the extreme compression 
ratios, this device can be coupled 
loosely to any host, which will treat 
it as if it were a printer—only it pro- 
duces complex color images instead 
of text. 

Networking and high-resolution, 
real-time animated graphics can be 
realized simultaneously by means 
of IFSIS-type devices. The demon- 
stration at the DARPA meeting 
served as proof-of-concept for faster 
transmission devices with higher res- 
olution. Once the higher-performance 
IFSIS devices are combined with 
64,000-bps telecommunications, full- 
color animation transmission and 
reconstruction at video rates over 
phone lines will become a commer- 
cial reality. 

Research into rapid image decod- 
ing and reconstruction methods 
continues with the objective of the 
development of a marketable sys- 
tem within a year. CGW 
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Trademark/Owners: Verticom, TwinFocus/Verticom, Inc. AutoCAD/ 


Autodesk, Inc. IBM/International Business Machines 


Get two interactive windows into 
your AutoCAD® drawing with Verti- 
com’s NEW TwinFocus ’” display list 


option. On the screen at the same time. 


With independent, high speed pan and 
zoom. SO you can place long lines with 
pinpoint accuracy. Or quickly compare 
and edit distant sections of your 
drawing. 

And when you need to see the big 
picture, you can instantly switch to a 
fully updated full screen display of the 
entire drawing. All of which means 
your job gets done faster and more 
accurately. 


How to be in 


TwinFocus works with all our H series 
high resolution controllers, even the 
one you already own.* And with our 
H Series controllers there’s more too! 
Starting with bright, crisp, flicker free 
images. Fast vector drawing and solid 
fills for shaded images. Independent 
text and graphics displays on a 
single monitor or two monitors on 
a single controller. Plus complete 
PGC, EGA, CGA and MDA emulation 
(if you need it.) 

So call Verticom today for the name 
of your local dealer. They'll be happy to 
show you an H Series controller with 
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TwinFocus so you can see how easy it is 
to be in two places at once. 


*Also requires expanded memory board. 


SPECIAL 
INTRODUCTORY OFFER 


Through December 31, 1987, receive the TwinFocus 


display list option free of charge with the purchase of 
a new H Series controller or for half price to upgrade 
your existing unit. 
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545 Weddell Drive, Sunnyvale, CA 94089-2114 
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hen you've got to 

turn those numbers 

into a presentation, 
turn to the SAS® System. The 
SAS System includes easy-to- 
use procedures for charts, 
plots, maps, and three-dimen- 
sional displays. At a glance, 
you can grasp detailed statistics, 
spot relationships among items, 
and trace emerging trends. 
And when your manager wants 
more, the SAS System lets you 
customize your graphs and 
present multiple displays on the 


same page for easy comparison. 


You can produce your graphs 
on terminals, plotters, trans- 
parencies, or slides. 


Actual 


/ Phone Systems Leased 


Telecommunications Division 
Weekly Sales Report 


Networks 
Local Service 
Toll Service 


You can even use the SAS 
System to analyze your data 
before you present them. We’ve 
got tools for every kind of 
analysis—from simple descrip- 
tive statistics to advanced 
regression, analysis of variance, 

discriminant analysis, cluster- 
ing, scoring, and more. 

And as your needs 
grow, the SAS System 
grows with you. All the 
tools you need for full 
screen data entry, model- 
ing, forecasting, “what if” 

analysis, project man- 

agement, optimiza- 

tion, and quality 
control are 


available in the SAS 
System. You choose 
the products you 
need, and enjoy the 
same easy-to-use lan- 
guage and syntax in 
each. Whether you 
license one product 
or several, you'll enjoy 
the same high-quality 
software, training, 
documentation, and 
support we've offered for more 
than ten years. 

For details, send us your 
name and address. Or call 
a Software Sales Representa- 
tive today. 


The SAS System. It’s 

for those who need a 
graphics package today, 
and for those who have 
an eye on tomorrow. 


SAS Institute Inc. 

Box 8000 L] SAS Circle 
Cary, NC 27511-8000 
(919) 467-8000 

Fax (919) 469-3737 


communications Division 


e of Revenue 
1986 


Network Services Group 


Local Service 45.1% 


Use of Revenue 
in 1986 


Service 


The SAS System runs on these 
minicomputers: Digital Equipment Corp 
VAX™ 8xxx and 11/7xx series under 
VMS™ and MicroVAX II™ under MicroVMS™: 

Prime Computer, Inc. Prime 50 series under PRIMOS®; and Data General 
Corp. ECLIPSE® MV series under AOS/VS. The SAS System also runs on 
IBM 370/30xx/43xx and compatible machines under OS, CMS, DOS/VSE, 
SSX, and ICCF; IBM XT/370 and AT/370 under VM/PC; and IBM PC XT 
and PC AT under PC DOS. Not all products are available for all systems. 


Networks 25.6% 


Depreciation 14.7% 


Taxes 
Toll Service 29.3% 


Benefits 


Financing 


Earnings 


SAS is the registered trademark of SAS Institute Inc., Cary, NC, USA. 
Copyright © 1986 by SAS Institute Inc. Printed in the USA. 


THE INTENSITY OF DETAIL 


Polygon and spline models 
for design. Advanced 
surface rendering for 
prototypes. Powerful 
animation for promotion. All 
accessible through an easy- 
to-use interface. 


The technology is from 
Neo-Visuals. Uniquely 
affordable high-end software 
and integrated 
design/animation 
workstations. 


You have the application. 
We have the solution. 


INC. 


Corporate Headquarters: 1200 Eglinton Avenue East, Suite 404, Toronto, Ontario, Canada M3C 1H9 416/443-9811 


CIRCLE 54 ON INFORMATION CARD 


Gude Pl Cos 


Stepping Up to 3D 


CAD package carries 
3D mechanical design info production 


By Richard A. McGrath 


efore microCAD, designers 
worked on drafting boards. If 


they drew enough views of 
an object and added the dimen- 
sions, chances are the machine part, 
contraption, or building they de- 
signed could be fabricated. 

The invention of the PC, however, 
greatly simplified the drafting pro- 
cess. Now it’s even easy to find a 
good 2D or 2’%D drafting program 
that be used to design a machine 
part quickly. A real 3D program, 
however, is not so easy to find. 

Such a program should do much 
more than can be accomplished with 
a drafting board or with a simple 
2D program. A true 3D CAD pro- 
gram should let designers work with 
several layers in four views (top, 
side, front, and isometric) simul- 
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taneously. Designers should be able 
to start a line in one view and fin- 
ish it in a different view. Dimen- 
sioning should be automatic, and it 
should be feasible to output the pro- 
gram on a disk or across phone wires 
via modem to a machine shop, where 
the part can be fabricated on nu- 
merically controlled (NC) tools. 


A Viable Solution 

Triumph, a new package devel- 
oped by Triumph Designs (Hayward, 
CA), is such a program. This $3000 
PC-based package was developed 
specifically for mechanical design, 
drafting, and NC manufacturing 
applications and runs on an IBM AT, 
the Compaq 286 or 386, and true 
compatibles. A math coprocessor, 
20M of hard disk space, and a mini- 
mum of 1.2M of RAM are required. 

Triumph operates in single- or 
dual-screen modes and supports 
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Initialz 
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several graphics boards, including 
IBM’s CGA, EGA, and PGA and 
compatibles as well as boards by 
Hercules, Tecmar, and Conograph- 
ic. Data can be input via the Hous- 
ton Instrument Hi-Pad, Hitachi 
HDG111C, Kurta Series 2, or Sum- 
magraphics MM1201 digitizing tab- 
lets with four-button puck, as well 
as with a Torrington, Summagraph- 
ics, or Logitech three-button mouse. 

Output devices include plotters 
by Hewlett-Packard, Houston In- 
strument, Ioline, CalComp, and 
United Innovations; printers by 
Epson, Gemini, and Okidata; laser 
printers that emulate the Epson 
FX series; and standard modems 
that transfer data at rates up to 
9600 baud. 

The program is easy to install. 
Simply insert disk “1” in the A-drive, 
type A:Install < Enter >, and follow 
the instructions on the screen. De- 


Left: The Surfaces module lets designers easily visualize complex shapes, such as this propeller and 
housing. Right: A dimensioned cylindrical object designed for production on NC tools. 
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fault values for variables such as 
grid size, plotter type, paper size, 
plot width, background color, cur- 
sor style, and character size can be 
reset from the installation menu. 

Triumph’s working screen contains 
menu options at the right side of 
the screen and a row of “soft keys”’ 
at the top. As you select different 
menu items, new menus appear. 
The soft keys, which act as addi- 
tional options, appear when needed. 
The software has two modes—one 
for working in 2D and one for work- 
ing in 3D. I found that it’s easiest 
to start in 3D, design a part, and 


A three-axis NC milling machine 
produces Triumph-designed 

parts. (Inset): Machining 
sequence from an aluminum tube 
to the finished part. An NC lathe 
creates the cylinder and the 
milling machine provides 
ventilation. 


then switch to 2D to add dimen- 
sions and notes to the drawing. 

In the 3D mode you can look at 
any four views simultaneously, or 
you can zoom to any part of any 
view for a closer look. In a typical 
working sequence, it’s easiest to 
first draw one view of the object and 
then open up the other views. 

To switch from 3D to 2D mode, 
simply select the 2D menu item— 
that’s all there is to it. In 2D mode, 
text or parts of an image can be as- 
signed to an unlimited number of 
layers, dimensioning is automatic, 
and commands for filleting, cham- 
fering, rotating, mirroring, and 
copying work exactly as expected. 

To depict machine fasteners such 
as Allen screws, a limited-parts 
The author is a CGW contributing editor, 
Qa principal of Studio 7 Technical Docu- 
mentation, and a consultant for PC-based 
graphics applications. Send inquiries c/o 
CGW or call (415) 595-8401. Thanks to Du- 
All Precision Machining, Logitech, and 


Personal Computer Graphics Corp. for 
hardware used in this month’s Micro Test. 
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catalog, available in memory, can 
be called into a drawing as needed. 
Either drawn or simulated threads 
can be shown. 

Although unseen in ordinary use, 
the package’s 3D database supports 
a variety of modules besides 2D and 
3D drafting. For example, the Sur- 
faces module (in final beta test as 


this article is being written) over- 
lays a meshwork on parts so com- 
plex shapes can be more easily 
visualized, and a shading & render- 
ing module for solids modeling will 
be released in first quarter 1988. 
Triumph also builds and fillets in- 
tersections between complex surfaces. 

While Triumph works through 
IGES and other translators to pro- 
vide input for three-axis NC tools, 


real-world objects that don’t re- 
quire blueprints can be produced 
directly from the program’s com- 
puter imagery. For example, to fabri- 
cate a cylindrical part with milled 
vents, design the object on the screen, 
draw it in 3D mode, and dimension 
it in 2D mode. Then translate the 
disk or modem output into a format 
appropriate for three-axis NC ma- 
chining. After this, use an NC soft- 
ware-support package to define the 
tool path for various machining 


operations. Finally, load the stock 
into the NC tools to machine the 
part. 

The Triumph program success- 
fully carries the 2D and 3D design 
process directly into a computer- 
ized machine shop using a number 
of features that should satisfy the 
most demanding of designers. On 
a value-per-dollar scale, Triumph 
gets a strong nine. GW 
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or nearly 
two decades, 
ESRI has. 


been the leader in developing | 
better ways to organize and use geo- | 


graphic information. Our ARC/INFO 


software is powerful, flexible and is : 


helping hundreds of major organiza- 
tions ; ae the way they manage 
Bae their data. & ARC/INFO 
integrates maps and tab- 
ular information in a 
common spatial data 


this data by learning an 
easy to use software lan- 


ate high quality maps, 
perform sophisticated 


et ARC/INFO 


ee may 


_ has made it possible ' 
to better understand 
how geographic 
phenomena are 

interrelated. 

his under- 
standing 
supports 
, inter-disci- 
| plinary efforts and 


base. Users work with | 
guage which can gener- | 


analyses and retrieve | 
data rapidly. It can also | 


be used to build custom | 
maps and tables for spe- 
cific applications. @ Most 


ARC/INFO The Total Geographic 
Information System 


| integrated decision making. @ Users of ARC/ | 
_ INFO include universities, utilities, private | 
: companies, numerous federal and state | 
agencies, and dozens of cit- “\ 
ies and counties varying in 
_ size from Los Angeles with 
_ millions of people to Green- 
' ville, South Carolina with 
less than 70,000. 
hey are using the & 
system for environ- 
mental and land use planning, 
automated basemapping of roads, 
property, and topography, facility planning | 
and management, natural resource invento- | 
ries, network and routing analyses and 
pees eres Ferenc studies. @ ARC/ | 
INFO can work on sev- | 
eral mainframe, mini | 
and micro computers. It | 
also supports a variety | 
of graphic hardware 
devices for input and | 
Hi ! display. = We would like | 
to provide you with more information on | 
ee 


| ESRI and our technology. Those who | 
| already use ARC/INFO will tell you there is | 
no better solution for geo- u 
graphicinformation <4 
-management. @ For | |) 
| further information, | 
| contact: S.J. Cama- 
_ rata, ESRI, 380 New 
York Street, Red- 
© lands, CA 92373 (714) 793-2853. 
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Jim Hillin, Artist, Model Design for Motion Picture. 
Steve Jones, Artist, for Western Imaging. 


Claire Barry, Designer, EPICENTRE & ASSOCIATES INC. 
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Products, cont. from p. 32 
mand formats the I/FLOW database for 
input to Moldflow and executes the 
analysis program. Once the Moldflow 
analysis is complete, I/FLOW post- 
processes the resulting data for review, 
manipulation, and evaluation. 
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StereoGraphics’ UCC 


Stereo 3D real-time viewing and record- 
ing using standard video cameras is 
now possible with the new Universal 
Camera Controller (UCC) offered by 
StereoGraphics Corp. (San Rafael, CA). 

Using the company’s patented tech- 
nique of time-multiplexing the cameras’ 
left and right images, the UCC auto- 
matically receives NTSC analog sig- 
nals from a matched pair of unmodified 
cameras, turns them into a digital sig- 
nal, and then back into analog form for 
playback on industry-standard equip- 
ment. While the images are in digital 
form, the UCC squeezes the left and 
right images so they fit into existing 
bandwidth, interpolating between the 
lines of the image so the information 
is compressed rather than lost. 

Additional features of the $19,950 
UCC include a field-storage memory of 
600 pixels per line and freeze capabili- 
ty for frame-by-frame analysis. 
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Datacube Display Set 


Datacube’s (Peabody, MA) MaxView is 
a new twin-board video display set for 
the company’s MaxVideo family of VME- 
bus-compatible, digital-signal process- 
ing and real-time image-processing 
boards. It is available in OEM quanti- 
ties for under $10,000. 

According to the company, MaxView 
drives 1280-by-1024-pixel displays so 
live, onscreen windows with color graph- 
ics overlays can be shown on workstations 
from Sun, Apollo, and others. MaxView 
then locks the output from these work- 
stations and incorporates the images 
into MaxVideo. 

The MaxView memory has a quad- 
ported 2048-by-1024-by-8-bit frame buffer 
that connects to MaxBus, the compa- 
ny’s interconnect bus that carries all 
internal digital-video imaging and com- 
mand data between MaxVideo modules 
or VMEbus and high-speed display out- 
puts. The input port acquires image 
data at 10M per second while the output 
port simultaneously transfers informa- 
tion at the same rate to other MaxVideo 
modules. 
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Ansys Enhancements 


Revision 4.3, the latest version of the 
popular Ansys finite-element analysis pro- 
gram, will be demonstrated in Swanson 
Analysis Systems’ (Houston, PA) booth. 

Ansys is an engineering tool used to 
determine displacements, stresses, forces, 
or temperature distribution in a struc- 
ture resulting from imposed boundary 
conditions. According to the company, 
more than 250 enhancements have been 
added to the new release. These include 
a monitoring feature, more advanced 
solid-modeling capabilities such as bound- 
ary conditions, and the ability to define 
triangle-meshed areas and tetrahedron- 
meshed volumes with up to 200 edges 
or surfaces, respectively. 

New analysis capabilities have also 
been added. These include fluid-flow 
capabilities, which conduct coupled- 
heat-transfer fluid-flow analysis of fluid 
movement resulting from buoyancy ef- 
fects. An acoustics capability analyzes 
the propagation of sound waves creat- 
ed by structural vibrations in a fluid 
medium, particularly useful for appli- 
cations such as analyzing the frequency 
response of an acoustic speaker or de- 
termining the interior noise level of an 
automobile. Acoustics analysis can also 
be used to determine the dynamic re- 
sponse of a structure submerged in a 
fluid medium, as in the study of the 
vibration-damping effects of water on 
submarines and ship hulls. 

The company has also improved de- 
sign optimization with functions that 
provide more user control as well as 
plotting and printing capabilities. En- 
hancements have also been made to ex- 
isting analysis functions. 


Swanson Analysis Systems will also 
demonstrate Ansys-PC 4.3 at the show. 
The new version has been enhanced to 
include an expanded element library 
and graphics functions such as labeled 
contour lines, the ability to switch 
graphics drivers from within the pro- 
gram, multiple windows, and optional 
true hidden-surface removal capability. 
CIRCLE 158 ON INFORMATION CARD 


Send It In Color 


In ajoint venture with Analogue & Dig- 
ital Science & System (A.D.S., Nara, 
Japan), Color Video Fax Corp. (Los An- 
geles) has introduced Eris, a still-color 
image-transmission system that auto- 
matically transmits in less than one 
minute high-resolution color images 
anywhere in the world. 

Video images recorded with a TV 
camera can be sent and received over 
commercial telephone lines, dedicated 
lines, or local lines. Eris can also be con- 
nected to an optical disk or floppy disk 
drive for automatic image receiving 
and storage. Up to 10 crosshair cursors 
can be superimposed on the image for 
reference when discussing the image 
with colleagues on the receiving end. 
And when Eris is connected to a PC, 
text can also be superimposed during 
transmission and then stripped out at 
destination. The images are then stored 
on floppy disk and/or output to disks, 
VCRs, or color printers such as those 
from Polaroid, Hitachi, and Sharp. 

Additional features include a color 
bar which provides the ability to match 
colors and correct colors at both the 
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sending and receiving ends, and auto- 
matic error correction to eliminate im- 
age deterioration caused by excessive 
noise on the telephone line. 
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Kurta Digitizer 


Kurta Corp. (Phoenix) will introduce the 
Is/Three, a precision digitizer designed 
for entering data for large drawings such 
as maps and engineering specifications. 
Is/Three is available with interface kits 
for large systems and PCs from IBM, 
Apple, and Amiga, as well as a choice 
of three pointing devices—16-button 
cursor, 16-button cursor with indicator 
light feedback, and metal pen. 
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Eve) Triumph Surfaces 


Surfaces is a new surface-generation 
program developed by Triumph Design 
(Hayward, CA). 

Designed as an add-on module to the 
company’s previously released Triumph/ 
3D (see Graphics Products, September 
issue), Surfaces constructs complex and 
blended shapes in a variety of types: cone, 
swept, mesh, spherical, cylindrical, rules, 
tabulated cylinders, and surfaces of 
revolution. The $1000 program is also 


available with options such as IGES data 
translators for integration with other 
surfacing data. 
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NEC Displays 


NEC Information Systems (Wood Dale, 
IL) will demonstrate its 1500 Advanced 
Workstation, as well as a number of pro- 
ducts designed for use with it: the Video 
Information Processor, designed for factory 
vision and control applications in a 
simulated CIM environment; the 5080 
graphics processor, which supports a 
5080 graphics window showing Cadam/ 
Catia applications on an IBM mainframe; 
and the NEC 1900 Network File Server 
for Ethernet environments. Also on dis- 
play will be the PowerMate 386 and the 
286-based APC IV PowerMate 2 PCs; 
the Silentwriter LC-890 eight-page-per- 
minute printer; and the LC-3000 30- 
page-per-minute laser printer. 
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6v© Plotter Slices & Dices 


Benson (Mountain View, CA) will an- 
nounce the 7115 Automatic Cutting 
System. 

The 7115 uses a dual-axis cutting engine 
and plot-nesting software to automati- 


Presentation Graphics 


Become A True Art Form 


courtesy of... 


AT&T and SHINKO 


cally combine, plot, cut, and stack A- to 
E-sized ANSI-standard drawings, al- 
lowing unattended plotter operation. It 
accepts roll-fed paper and cuts finished 
plots to a tolerance of +/-.02 inches. 

The 7115 comes with one lateral knife, 
three longitudinal knives, power paper 
feed, and hydraulic plot-recovery table. 
Up to seven additional longitudinal knives 
are available as options. The cutter optimi- 
zation software is available separately. 
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ve) Nth’s View-only CAD 


Nth View is a stand-alone program 
from Nth Graphics (Austin, TX) that, 
according to the company, allows a 
microcomputer equipped with an Nth 
Engine to load view-only copies of CAD 
drawing files (Nth Zoomslides) in a few 
seconds and then perform high-resolu- 
tion zooms and pans in about two seconds, 
eliminating the need to use an expen- 
sive CAD program to look at drawings. 

Another Nth Engine function, Nth 
Birdseye, can also be used on Zoomslides. 
This small, pop-up window appears in a 
corner of the screen and shows the entire 
drawing with the zoomed-in area high- 
lighted. Other viewing features include 
a pop-up command window for point- 
and-shoot operation, the ability to turn 
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selected colors on and off, and an option 
to produce slide shows. 

Nth View is available at no extra cost 
to all registered Nth Engine users, and 
is included in all current shipments of 
Nth Engine. Source code for key portions 
of Nth View will be provided to software 
developers who wish to integrate Nth 
View into their database software. 
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ICAD Designer 


The ICAD Surface Designer, a new 
knowledge-based surface-design package, 
will be on display in ICAD’s (Cam- 
bridge, MA) booth. 

According to the company, the new 
package is the first to let engineers capture 
the derivation process of a surface and 
mix different types of complex surface 
definitions in the same database. It au- 
tomatically modifies complex curved and 
trimmed surfaces by storing surface 
and trim data separately and by cap- 
turing relationships among surface ele- 
ments. The system then reconstructs 
automatically any surface the engineer 
modifies. An option to the company’s 
ICAD System of knowledge-based design 
software, Surface Designer will be 
available in the first quarter of 1988 
for $25,000. 


Indianapolis, IN 46290 
(317) 844-4364 


In arelated announcement, the ICAD 
System will be available on VAX and 
Sun workstations in the first quarter 
of 1988. In addition, ICAD announced 
it has embedded its software into func- 
tional modules and introduced inter- 
faces to Computervision, Calma, and 
AutoCAD systems. 
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AutoCad #9 


Autodesk (Sausalito, CA) has added a 
new face and several features to its 
popular PC- and Unix-based drafting 
program, AutoCAD. 

Release 9, which will be demonstrated 
at Autofact, now transfers AutoCAD files 
between any machine or operating sys- 
tem running AutoCAD. Also new are 


Softvisions and Truevision are registered trademarks of AT&T 


spline curves and 20 type fonts. 

The additional user interface offers 
pull-down menus of commands, pop-up 
dialog boxes with spreadsheet-like check 
boxes and cells for such things as layer 
control and icon menus that graphically 
display choices such as hatch patterns, 
3D views, or library parts. The menu bar 
selections, pull-down menu commands, 
and icon menus are customizable. 

Release 9 ($2850, $150 for upgrade) is 
fully compatible with earlier versions 
of AutoCAD. In fact, at first glance, the 
new AutoCAD looks identical to earlier 
versions. When the cursor moves to the 
top of the screen, however, anew menu 
bar replaces the old status line, giving 
access to several pull-down menu selec- 
tions. The familiar side menus and 
bottom-of-the-screen command lines re- 
main in place. 

Autodesk supplies drivers for the three 
IBM graphics standards (EGA and 
VGA in color, CGA in monochrome) 
and for the monochrome Hercules graph- 
ics card. To use the new features with 
other displays, Autodesk’s new ADI driver 
must be implemented by board manu- 
facturers. A math coprocessor is also 
now required. 

The company will also demonstrate The 
Engineer Works, a solids-modeling- 
based CAE package that lets mechanical 


Unlock the full business graphics potential of your PC. 


AT&T SoftVisions™” RIO and Truevision® video graphics boards work 
with Shinkos thermal color printer to turn your AT&T or compatible 
PC into a professional presentation graphics workstation. 


RIO (Resolution-Independent Object Software) merges computer 
graphics, text and electronic photography into a tool ideally suited to 
high-resolution presentation graphics, art design and illustration. 


Combine SHINKO’s Thermal Color Printer from Mitsubishi 
International Corporation with RIO’s business graphics capabilities, 
and Create brilliant true-to-color hardcopies in 81/2” x 11” and 11"x17" 
as Well as Overhead transparencies that will win acclaim. 

For more information contact: 


Your AT&T SoftVisions Dealer 


For printer information call or write: 
Mitsubishi International Corporation 


Or write or call Office Automation 
AT&T Graphics Software Labs GMD-B Dept. 
10291 North Meridian Street, Suite 275 520 Madison Avenue 


New York, NY 10022 
(212) 605-2343 


Mitsubishi 


International Corporation 
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Canon introduces 


More easy-to-use features. 
More expandability. 


More fonts and memory for graphics. 
More paper handling capability. 


Canon 


Tee Available only in US. 
Canon U.S.A., Inc., 
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engineers design, analyze, visualize, 
and, with AutoCAD, document mechani- 
cal parts. The core version includes an 
analytical solids modeler, mass-proper- 
ties calculator, wireframe object repre- 
sentation, smooth shading, and a link 
to AutoCAD. 

The company has also released Au- 
toCAD AEC Mechanical for IBM PC/ 
XT/ATs and compatibles. Features in- 
clude a template with industry- 
standard symbols for heating, ventila- 
tion, and air-conditioning equipment; 
pipe and duct layout and risers; fire- 
protection equipment; and control and 
metering devices. An interface to third- 
party duct-analysis software is also 
included. 

A stand-alone product, AutoCAD AEC 
Mechanical is also compatible with Au- 
toCAD AEC Architectural and can use 
floor plans generated by the latter pro- 
gram as a basis for mechanical systems 
diagrams. The $500 package requires 
AutoCAD version 2.5 or later with Ad- 
vanced Drafting Extensions-3 (ADE-3). 
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Istel’s Witness 


Version 2 of the Witness visual inter- 
active simulation system will be 
demonstrated in Istel’s (Burlington, 
MA) booth. 
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Enjoy easy extended payments with the Canon Credit Card. 
Ask for details at oT Canon dealers and retailers: 


Printer Division, One Canon Le Lake doo 


According to the company, Witness 
“combines the power of moving color 
graphics with ‘plain-English,’ menu- 
driven commands.”’ It also lets users 
quickly see plan views of complex factory 
operations using “‘what-if’’ techniques 
to see what changes in manufacturing 
and investment will do to the factory 
operation before those changes have 
been made. 

Version 2 adds to Witness an inter- 
pretive modeling building feature that 
models tracks and vehicles in addition 
to parts, machines, buffers, conveyors, 
and labor. 
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Bruning Plotters 


Bruning Computer Graphics (Martinez, 
CA) will display and demonstrate its Zeta 
3620 and 5400 heavy-load-application, 
four-pen plotters. Designed for mapping, 
industrial design, or printed circuit 
drawings, the Zeta plotters contain a pair 
of 16-bit microcomputers that provide 
precise control over a proprietary ser- 
vomotor system. The E-size 3620 handles 
36-inch media, while the 5400 handles 
54-inch media and comes with a 36-inch 
adapter. Both models feature a resolu- 
tion of 0.00049 inch with a pen speed 
of 35 to 50 ips and 4g acceleration. 


The company will also present its Zeta 
Media Compensation System (MCS), 
which, according to the company, in- 
creases the accuracy of the above- 
mentioned plotters by measuring the 
media before plotting. 

Two measuring instruments, mounted 
on opposite sides of the plotter drum, 
measure distances within one-thousandth 
of an inch. Using information from both 
instruments, the plotter is calibrated 
using scale factors computed and stored 
in the plotter firmware. The incoming 
plot data is then scaled to achieve the 
greatest possible accuracy. 
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New DEC Workstations 


Moving to beef up its offering in the en- 
gineering workstation market, Digital 
Equipment Corp. (Maynard, MA) has 


brought out two new VAXstation models 


it claims outperform comparable offer- 
ings from Sun and Apollo. The intro- 
duction was made amidst the dazzle and 
glitter of DECworld in September and 
was accompanied by the introduction of 
three new VAXservers and two new 
MicroVAX models. 

According to the company, the VAX- 
station 3200 and 3500 triple the per- 
formance of the existing VA Xstation I/ 
GPX and can achieve nearly two times 
the performance of the Sun 3/260 and 
Apollo DN4000 in real applications. The 
workstations use the existing GPX 
graphics coprocessor as well as a new 
CPU chipset that’s also used to power 
the new MicroVAXes. Company officials 
say the performance increases in the new 
workstations and computers were 
achieved by using CMOS technology in 
the CPU and new floating-point unit in 
combination with a new dual-level 
cache-memory architecture. 

According to the company’s price list, 
a diskless, monochrome version of the 
3200 with 8M of memory costs $19,000 
while an eight-plane, 16M, 19-inch color 
version of the 3500 costs $58,400. A fully 
configured 3200 workstation offers 16M 
of memory, 318M of disk capacity, and 
a total of eight bus slots. A fully con- 
figured 3500 offers 32M of memory, 560M 
of disk capacity, and 12 bus slots. Both 
models support a performance-optimized 
version of X Windows while offering 
either VMS or the new enhanced Ultrix 
operating system, which now supports 
a local-area network of diskless work- 
stations. 

The VAXserver models 3500, 3600, 
and 3602 share the new processor tech- 
nology and use new high-performance 
storage devices developed at DEC and 
designed to increase system through- 
put. Prices start at $49,000. 

As for the new MicroVAX 3500 and 
3600, DEC is targeting those directly 
at IBM’s 9370, stating the MicroVA Xes 
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outperform the 9370 Model 60 at a cost 
lower than the Model 20. The new Micro- 
VAXes are three to four times faster 
than the MicroV AX II and have double 
the memory capacity. Like the work- 
station, the computers already support 
more than 3000 packages that were 
available on the older machines. 

Prices for the computers range between 
$74,800 and $180,000. The 3500 comes 
with 16M of memory expandable to 32M 
and 280M of fixed-disk storage expand- 
able to 560M. The 3600 comes with 32M 
of memory and 622M of fixed-disk 
storage. 

The company also announced parallel 
and serial versions of a new color nonin- 
pact printer. The serial-interface LJ250 
and the parallel-interface LJ252 can be 
used with DEC’s VAX, VAXmate, and 
MicroVAX computers as well as with 
IBM PCs and compatibles operating 
under MS-DOS. 

The printers feature a seven-color, 
180-dpi resolution and a 255-color, 
90-dpi resolution. They use ANSI sixels 
and color protocols, and print ReGIS 
graphics via DEC’s host-resident RETOS 
software. The HP-PCL protocol is also 
supported for PC applications. 
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“© Drawing Retrieval 


Cadscan (Scotch Plains, NJ) will 
demonstrate a drawing retrieval system 
for the electronic archival, viewing, 
editing, printing, and distribution of 
large engineering documents. 

The new system consists of the PC-based 
Viewpack Raster Editing Software and 
Cadscan Raster Scanning Service. Price 
per drawing (between $5 and $50) is 
based on the size of the drawing (up to 40 
inches wide) and the density of the line- 
work. Viewpack runs on any IBM PC 
AT or compatible using MS-DOS and 
features instant pan and zoom, full 
markup/edit, and immediate hard copy. 

Several packaged drawing-retrieval 
systems are available. A typical pack- 
age consists of the Viewpack Software, 
Turbo Accelerator Card, and 25 
scanned drawings (up to E size) and 
sells for $4995. 
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Sv© Celerity 6000 


The Celerity 6000 64-bit departmental 
supercomputer will be introduced in 
Celerity’s (San Diego) booth. 
According to the company, the Celerity 
6000 “‘is the first system to architectur- 
ally recognize high-performance scalar 
processing as a requirement for sus- 
tained high-performance vector pro- 
cessing.” A fully configured system yields 
an integer instruction rate of 160 MIPS, 
or 60 million Whetstones. When fully 
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configured with vector capabilities, the 
system achieves a peak vector instruction 
rate of 160 MFLOPS—“‘the 1000-by- 
1000-matrix Linpack benchmark suite 
yields a continuous 60 MFLOPS for one 
single scalar/vector pair,’ adds the 
company. 

The company also notes long vector 
registers as a significant feature of the 
system. “They hold 1024 elements, 
compared to 64 in the Cray. This allows 
the 6000 to handle very large math 
problems with ease, producing real 
results faster than any other near- 
supercomputer on the market today.” 

The system’s vector coprocessor is 
modeled after the Cray X-MP architec- 
ture, allowing a natural transition of 
Cray-optimized code. In addition, the 
6000 optimizes Fortran programs 
through its vectorizing Fortran 
preprocessor. The system also integrates 
RISC architecture with floating-point 
capabilities, providing increased com- 
putational speed. 

Configurations start as low as $235,000 
for a basic system and range up to $1.2 
million. For example, the list price for a 
system including one scalar processor, 
32M of two-way interleaved memory, 
690M of disk, tape drive, ESP console, 
and Unix operating system sells for 
$250,000. A larger system configuration 
consisting of two vector/scalar pairs, 


128M of eight-way interleaved memory, 
690M of disk, 6250GCR tape, ESP con- 
sole, and Unix operating system sells 
for $632,000. 
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Sve) Parametric Modeling 


The Pro/Engineer parametric solid- 
modeling system will be introduced in 
Parametric Technology’s (Waltham, 
MA) booth. 

The new system helps engineers bring 
the design of mechanical parts from 
concept to finished drawing. It also uses 
two-way associativity between the solid 
model and fully dimensioned engineering 
drawings so that changes made to the 
solid model are captured immediately in 
the associated drawing while changes 
to the 2D drawing automatically update 
the model. 
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“© GTX 5000 Enhanced 


Raster and vector mass storage, view- 
ing, and editing capabilities recently 
added to the GTX 5000 Drawing Processor 
will be demonstrated in GTX’s (Phoenix) 
booth. In addition, the price of the GTX 
5000 has been reduced to under $70,000. 

These new capabilities are available 


123 


ESPRIT, 


a new generation _ 
of computer/video displays 


The ESPRIT series of projection systems sets new standards with advanced 
technology that is years ahead of anything in the industry. 


m The brightest image with 600 lumens peak white light 


output 
m@ The sharpest picture with video bandwidths up to 
100 MHz 
@ The highest resolution with sweep frequencies to 75 kHz ELECTRONIC 
@ A user-friendly infrared remote control SYSTEMS 
@ Modular design featuring fully upgradeable models PRODUCTS 


1301 Armstrong Drive 
Titusville, FL 32780 
(305) 269-6680 


@ Built-in interfaces for computer graphics and video formats 


Call or write today for information on the complete ESPRIT line. 
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TRANSLATORS ano services 


in the form of a mass-storage file server 
that connects via Ethernet to raster- 
image-editing and_ raster-image- 
viewing workstations. The network 
also converts raster images into CAD 
vector formats. 

The GTX raster editor operates from 
a compressed image file, providing fast 
drawing/editing speeds. Features include 
CAD-like layering, gridding, object 
databasing, and unlimited undoing. As 
an extension to the GTX 5000, the 
raster editor provides prevectorization 
cleanup or full-function editing at the 
raster level. 
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Gv) CalComp Digitizers 


B- and C-size versions of the CalComp 
DrawingBoard 2300 Series digitizers will 
be on display in CalComp’s (Anaheim, 
CA) booth. 

Targeted at the OEM, industrial, and 
educational markets, the new 12-by- 
18-inch Model 23180 and 18-by-24-inch 
Model 23240 sell for $1095 and $2495, 
respectively, and come with a power 
supply, four-button cursor, data cable, 
and manual. 

According to the company, CalComp 
has incorporated into the new digitizers 
its patented electromagnetic technology, 
resulting in +/-0.025-inch accuracy 
and user-selectable resolution of up to 
1016 lines per inch. The digitizers are 
compatible with AutoCAD, VersaCAD, 
Personal Designer, Cadvance, Cadkey, 
and other graphics packages. 
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Don't let drawing incompatibilities keep you from interchanging 
drawings between different CAD systems. A CAD DataBase 
Translator from Graphic Information Exchange Services (G.I.E.S.), Inc. 
can solve many of your incompatibility problems. 


€v) Cimatron CAD/CAM 


Cimatron CAD/CAM Systems (Colora- 
do Springs) will introduce two new 
packages: MultiCADD and MultiCAM. 
The 3D MultiCADD package features 
surfacing capabilities and comes in an 
optional Parametric Design model that 
easily modifies existing parts to create 
new, similar parts. MultiCAM generates 
tool paths manually or automatically 
and offers an edit capability. 
Because the new packages use one 
database, users don’t have to translate 
between CAD and CAM applications 
and all engineering changes made to 
€: the 3D model are automatically updated 
Dealer inquiries welcome. on the drawings. 
The software is currently available 
hi on Apollo and DEC workstations, with 
ors G cele iG support for Sun workstations available 
ee in the near future. 
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Eve) Autumn Upgraded 


Zenographics (Irvine, CA) has added 
menu features to its Autumn graphics 
package. These menus, along with a 
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Translators Available: 


IGESAuto — AutoCAD DXF < IGES 
Chry/Trans —— AutoCAD DXF => Chrrysier SFF 
FastTrans — IBM FastDraft — IGES 

IBM FastDraft — AutoCAD DXF 
AutoDisplay ©— AutoCAD > DEC ReGIS 
IGESDisplay — IGES > DEC ReGIS 
OpT Cad — Optigraphics ODF — AutoCAD DXF 
IGESwrite — IBM CADwrite  IGES 


Custom software specialists. 


101 W. Liberty, Suite 200 ¢ Ann Arbor, MI 48103 ¢ (313) 769-2620 


Trademarks: AutoCAD; Autodesk. DEC, ReGIS; Digital Equipment Corporation. 
IBM, CADwrite, FastDraft; International Business Machines. Optigraphics; Optigraphics Corp. 
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Whileyou _ 
were reading this line, 


Ve 
v OLN 


we redrew the screen. 


Five, ten, twenty sec- 
onds. As a design profes- 
sional, you can't afford to 
wait that long for a simple 
redraw. The creative process 
suffers and productive time 
is lost. Cobra,” new from 
Vermont Microsystems, gets 
you up to speed. Fast. 

The image above was 


Twice. 


drawn instantly on a PC like 
yours at 80,000 clipped 
vectors per second. Cobra 
offers 1024 x 800 resolution, 
16 to 256 simultaneous 
colors from a palette of up 
to 16.7 million, single screen 


Cobra 


Graphics at the speed of sight 


\Y 4 Vermont 


~ Microsystems 


operation, and includes 
drivers for every major 
graphics application. 

More design engineers 
choose a Vermont Micro- 
systems graphics processor 
than any other. If you're not 
already drawing on our 
experience, Cobra Is the fast- 
est place to start. 


Corporate Offices: 11 Tigan Street, Winooski, VT 05404: (802) 655-2860 


Field Offices: 


Atlanta: (404) 980-6646 Boston: (617) 239-8222 Chicago: (312) 751-3497 Dallas: (214) 991-5594 


Santa Ana: (714) 241-9228 Santa Clara: (408) 748-9888 London, England: (44) 488-84771 
Reseller inquiries welcome. Cobra is a trademark of Vermont Microsystems Inc. AutoCAD is a trademark of Autodesk Inc. 
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Write with light. 


Discover optical for image storage. It works like a hard disk. 
But gives you removable 200-megabyte cartridges for just $65. 


oe Niceeteiceiateaiaeay Miia ee nd ue ne wt 
— Optotech ine. 


Trademark owners: SUN, Sun Microsystems; 
microVAX, Digital Equipment Corp. ; 

IBM, PC, PS/2, International Business Machines Corp.; 
Macintosh, Apple Computer Inc. 


Finally, the dark ages of image storage are past. So 
are storage space limitations. Tiresome formatting, labeling 
and filing. And frustrating searches for the right floppy or the 
right spot on tape. 

Optotech 5%” optical storage systems combine 
hard-disk convenience with mag-tape economy. So you 
can store and retrieve images like you would on hard disk. 
Without software modifications. But now, you have removable 
cartridges. And storage costs about a penny per 50-kilobyte 
compressed image. 

400 megabytes per double-sided cartridge. |hat's 
eight hundred images per cartridge. And with optical, 
there’s no worry about accidental erasures. And no need for 
backup. Because data is permanently laser burned into a 

metal film. Which means 10-year data life compared to 2 to 
3 for tape. 
) It’s updatable. With Optotech systems you can add 


, new files at any time. And proprietary direct-read-during- 


write technology makes our drives the fastest writing optical 
drives available. 

Plug-and-play with SUN, microVAX, IBM PCs, PS/2, 
and Macintosh. We supply drives, controllers, drivers...the 
works. You can be storing on optical in less than an hour. 
With complete data transportability between machines. And 
for custom integration with other minis and micros, we offer 
a SCSI controller and software toolkit. 

Write with confidence. 
We've shipped 
thousands of optical 
drives since 1985. 
And have be- 
come the world’s 
largest supplier.So = 
choose the leader. 
Optotech. And 
write with light. 


Poses 


é : 
a , Bie! 
Pie 


== Optotech, Inc. 


=: Bringing your data to light 


Call 1-800-OPTICAL, extension 503, 
for more information. 


740 Wooten Road, Colorado Springs, CO 80915, 303-570-7500 
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simplified running status window and 
the ability to choose between more than 
130 onscreen, preformatted charts, 
“makes the new Autumn simpler to use 
without sacrificing image quality.” 
The $495 IBM PC/XT/AT-compatible 
package can also import file formats 
such as Lotus .PIC, AutoCAD, DXF, 
VideoShow .PIC, and CGM through an 
optional Zenographics Metafile utility. 
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Monitors and Copiers 


Seiko Instruments (San Jose) will 
demonstrate its 14-inch CM-1420 color 
monitor. The 1024-by-768-pixel unit, 
priced under $2500, features a 0.01-inch 
aperture pitch, 70MHz amplifier, and 
60Hz noninterlaced refresh rate. 

Also on display will be the Seiko Tar- 
gaplot, acolor hardcopier that directly 
outputs to PCs equipped with the 
AT&T Targa board. 

Targaplot is available in three 
models. The single-copy Targaplot 1 
($4495) and Targaplot 2 ($5995) pro- 
duce A-size copies with 240-dpi resolu- 
tion, and the multiple-copy Targaplot 
3 ($9995) produces B-size copies with 
200-dpi resolution. 

The company also recently announced 
the CM-1430 ($1095), an IBM PS/2- 
compatible multiscan color monitor 
with 1024-by-768 resolution at a 43Hz 
noninterlaced refresh rate and PGA, 
CGA, and EGA resolution at 60-72Hz. 
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Neo-Visuals Demo 


Neo-Visuals (Toronto, Ontario) will 
demonstrate Vishad 4.2, the company’s 
visual interactive scene-handling and 
design software for Silicon Graphics’ Iris 
4D/60 and Celerity’s ImageMaker/1 
computers. 

A fast shadow-casting algorithm in- 
cluded in the 4.2 release increases 
photo-realism without the expense of ray 
tracing. The cast shadows can also be 
displayed on transparent and texture- 
mapped surfaces. Database flags are used 
to determine which light sources project 
shadows and which objects in a scene 
cast or map shadows. 
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MCAE Software 


Cisigraph (Farmington Hills, MI) will 
demonstrate its Strim 100 mechanical 
engineering software at Autofact. 
Designed to process an object through 
all phases of production from design to 
manufacturing, Strim 100 is “unique in 
its ability to offer free design and ad- 
vanced five-axis machining capabili- 
ties,” says a company spokesperson. 
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Cadkey Solids 


Micro Control Systems (Vernon, CT) will 
demonstrate Solids Synthesis, a new 
Cadkey-compatible program that syn- 
thesizes solid shapes from wireframe 
geometry. 

Using a new algorithm developed by the 
company, Solids Synthesis ($495) ac- 
cepts any general wireframe model and 
deduces from that data its component 
solids primitives, automatically produces 
a series of 3D views of the model with 
all hidden lines removed, and adds in- 
finite point perspective. 

This, says the company, provides a 
unified database that lets users de- 
scribe a 3D wireframe model, use it to 
define precise, machineable, sculpted 
surfaces, automatically shade it, transmit 
interactively synthesized solids primi- 


tives to an engineering analysis and 
animation utility, pass 3D data in an 
integrated ANSI/ISO drafting environ- 
ment, and output vector or raster im- 
ages to desktop publishing packages. 
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MCS Anvil Updates 


Manufacturing and Consulting Services 
(MCS, Irvine, CA) will demonstrate two 
CADD packages: Anvil-5000 release 1.1 
and Anvil-1000MD. 

Several features have been added to 
the Anvil-5000 package. These include 
additional workstation, terminal, and 
plotter support, including the Sun-3 and 
HP 320-SRX workstations and IBM 
5080 terminals; user-tailored menus; 
IGES version 3.0 support; additional 
numerical-control features; new geo- 
metric entities; and double-buffered I/O 


ports. Many graphics routines have 


also been rewritten to increase system 
speed. 

Workstation license prices begin at 
$5000 per workstation for 12 or more 
workstations running a 3D Design/ 
Drafting module, while the complete 
package begins at $19,000 per workstation 
for 12 or more workstations. 

Anvil-1000MD is a menu-driven, 2%2D 
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With Grafpoint’s Tektronix Emulation Software you 
can unleash the power of a Tektronix Graphics Terminal 
from your PC. Only Grafpoint gives you VT 100/52 
alphanumerics and a selection of Tektronix 4010, 4105, 


4107/09, and 4115 emulation. 


Grafpoint combines extensive experience in terminal 
emulation with a commitment to quality in performance, 
compatibility, and customer support that is second to none. 
Grafpoint provides its customers with free updates and 
customer service for 12 months, and a 30-day guarantee 
on our software. To find out why Grafpoint is the acknowl- 
edged leader in Tektronix emulation, call or write us at: 
Grafpoint, 1485 Saratoga Avenue, San Jose, CA 95129, 

(408) 446-1919. Outside of California (800) 426-2230. 


@ GRAFPOINT 
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See us at AUTOFACT booth #1118 
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system that provides mainframe-type 
mechanical-drawing capabilities on IBM 
ATs and selected compatibles. The sys- 
tem is available in four versions—a 32- 
color PGA version ($2995), an overlay 
PGA version that, according to the com- 
pany, requires approximately 80K less 
memory than the standard PGA version 
($2995), an eight-color EGA version 
($2495), and a read-only EGA version 
($1495). The overlay PGA license sells 
for $995. 

Drafting features include notes, labels, 
complete automatic dimensioning, cross- 
hatching, geometric tolerances, surface 
finish symbols, edit, and modification. 
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Touchscreen Software 


The Easel 4.0 package for the CIM en- 
vironment will be introduced by Inter- 
active Images (Woburn, MA). 

Kasel is a development tool for building 
touchscreen, icon-based user interfaces 
that link factory-shop floor workers with 
automated manufacturing systems. 
Easel user interfaces let workers input, 
display, and retrieve information by 
touching symbols on IBM PC or com- 
patible screens. 

Version 4.0 includes freeform drawing 
capabilities; digitizing tablet support; 
text color options; international character 
support; an enhanced graphics module 
that lets developers convert tables of 
data into 10 standard graphs; printer, 
plotter, and slidemaker support; and 
IBM 3278/79 and INS board support. 
Prices range from $12,500 to $41,500. 
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Renaissance Adapiers 


A number of graphics adapters for the 
OEM market were introduced recent- 
ly by Renaissance GRX (Bellevue, WA). 

The IBM EGA-compatible Renegade 
adapter includes a built-in Microsoft In- 
Port Mouse Interface, fills a half-slot, 
and uses surface-mount technology. 
Based on the company’s proprietary 
ASIC VLSI, Renegade sells for $295. 

Offering MDA, HGC, CGA, and EGA 
emulation as well as high-speed 
Microsoft Windows performance, the 
$495 Legacy II Switching Graphics 
Adapter features 640-by-480 resolution 
and also supports Microsoft’s InPort 
Mouse Interface. 

Cited by the company to provide “‘up 
to 400 times the graphics speed perfor- 
mance of the EGA,” the Rendition I Ad- 
vanced Graphics Controller ($1195) is 
based on Texas Instruments’ 34010 
graphics processor and supports reso- 
lutions up to 1024 by 768. A redraw 
display-list enhancement which ena- 
bles AutoCAD to redraw simple draw- 
ings up to 20 times faster than with an 
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IBM EGA is also included. 

The company also announced that it 
will commercially license its Graphics 
Device Interface (RGDI) software 
library and Microsoft Windows drivers 
to graphics hardware firms whose 
products use the TI 34010. 
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Calma IC Design 


GE Calma (Milpitas, CA) is offering “a 
new freedom of choice” to engineers and 
designers with the introduction of its 
EDS IIT IC design software. An extension 
of the company’s industry-standard GDS 
II system, EDS II] runs on Sun, DEC, 
and Apollo workstations and combines 
the graphics editing and design flexibility 
of GDS II with advanced automation 


capabilities and an easy-to-learn and 
fully customizable user interface. 

EDS III consists of a design-manage- 
ment system that provides access to EDS 
III or GDS II data from any point ona 
network. In addition, communications 
software determines where data is located 
so users can concentrate more on the 
design process. For example, a structure 
resident in the Data General-based 
GDS II environment can be accessed by 
a logic designer working on a Sun-based 
EDS III workstation. 

In addition, EDS III design-management 
capabilities provide database routines 
that track design changes, control data- 
base security, and develop management 
reports so that any change made on a 
particular design will be reflected 
throughout the system. 

While EDS III is written in C, company 
officials say that future releases of the 
software will include a high-level lan- 
guage compatible with GPL, the existing 
GDS II language, so users will be able to 
develop their own applications easily. 

The new system features the EDS III 
Editor ($20,000), which provides a number 
of graphics-editing capabilities; form 
prompts, which let users create macros 
that can be accessed through user- 
definable button commands; a windowing 
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UB dis mi f Ss ; 
SS SILICON VALLEY, 


AN ENTERPRISING 
GRAPHICS 
SOFTWARE. COMPANY 


SW HAS DEVELOPED A REVOLU- 
Z/ONARY EMULATION PACKAGE 
THAT TURNS PLAIN PCs INTO FANCY 
7EKTRON/X 7” DISPLAY TERMINALS 


“agg | FOR A FRACTION OF THE COST. 


THE WORLDS MOST 
COMPACT HUMAN COMPUT- 
ER - 10 TRILLION CIACUITS. 


G GRAFPOINT 


THIS INCREDIBLE SOFTWARE FROM 
GRAFPOINT IS CALLED TGRAF-07™ 
/T RUNS ON 145-008 PCs WITH 
RESOLUTIONS TO (024 * (OZE 
AND IT WORKS WITH SUCH POPULAR 
PROGRAMS AS: ANVIL-4000 7" 
PATRAN-G™ AND ANSYS™ 


1485 Saratoga Avenue, San Jose, CA 95129, 800-426-2230, CA 408-446-1919 
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Introducing the 
TEQSYS 386/387 OPTICAL. 


The ultimate in today’s technology 
is available today. 


The TEQSYS 386/387 is no opti- e INTEL supported system archi- 
cal illusion. It's here. It's now. It's REGEN SPEED (in sec.) tecture 
ready. Bringing AutoCAD” users e EGA graphics 


higher speeds and multi-tasking poe e Full range of power options 
capabilities by integrating three , 386/387/ e AT-level compatibility 

major breakthroughs. Including OPTICAL e UNIX/XENIX/DOS Networking 
an INTEL 32-bit 80386-based compatibilities 

motherboard running @ 18MHz. 207 e@ 2 32-bit expansion slots 


An INTEL 32-bit 80387 math co- 
processor. And a 9!" internal vides superior technical support 
Optical Disk Storage subsystem and service, and a one-year war- 
capable of accessing 240 MBytes 105 | ranty on the total system. Plus, if 
of data on a single disk. 2 oo you aren't completely satistied 
How fast IS the TEQSYS 386/387 : with the speed and performance 
OPTICAL? Blistering. In bench- of the TEQSYS 386/387 OPTICAL, 


In addition, TEQ Systems pro- 


mark tests in which it was pitted 0 we ll give you your money back. 
against 286-based AT* micros ae 1g Nes Cheme ae Guaranteed. To arrange a dem- 
and clones, the 386/387 OPTICAL onstration today, call 1-800-345- 
was up to 388% faster in some ESS Ba CN ie ae AE A wc ee ee Systems, Inc., 
tests. In fact, the larger and more Standard features of the 4 Davis Road West, Box 897, Old 
math intensive the AutoCAD TEQSYS 386/387 OPTICAL also Lyme, CT 06371. We'll be there 
environment, the faster the include: tomorrow. 


386/387 OPTICAL becomes. Judge @ 2.5 mb of true 32-bit RAM 


for yourself. e 71 mb of hard drive storage TEQ SYSTEMS, INC. 


“AutoCAD is a trademark of AutoDesk Corporation. 


**PC-AT is a trademark of IBM Corporation. CIRCLE 67 ON INFORMATION CARD 
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capability; and the EDS III Block Manager 
($50,000), which lets users automatically 
route any rectilinear block—whether 
standard or macro cell, compiled module, 
or structure from a previous design— 
and route signals, such as power and 
ground, prior to automatic routing. A 
range of routing options, such as feed 
through and stub routing, are also avail- 
able. Block Manager also features au- 
tomatic standard cell placement using 
a knowledge-based rules system. Future 
EDS III releases will expand Block 
Manager’s functions to include rules- 
based automatic block placement, sche- 
matic capture, symbolic design capabil- 
ities, netlist driven layout, and 
programmable cells. 

A complete EDS III design system is 
available on Sun 3/60 workstations for 
$86,000. The company says that avail- 
ability on Apollo workstations and on 
the DEC VAXstation family is sched- 
uled for the first quarter of 1988. 

The company also announced that it 
has added automatic placement and 
routing capabilities to its TechPlus 
hybrids design package. 
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Aries Supports 386 


Aries’ (Lowell, MA) CP1100 is a new 
Compaq Deskpro 386 version of the 
company’s ConceptStation. The new 
system includes packages for solid ge- 
ometric modeling, materials manage- 
ment, and analysis ranging from 
handbook solutions to finite-element 
pre- and postprocessing. 

The CP1100 consists of Aries’ propri- 
etary graphics accelerator; 256-color, 
1024-by-770 monitor; and three-button 
mouse. A number of applications pack- 
ages, such as Geometric Modeler (solid, 
surface, wireframe) with assembly 
modeling capability, Finite-Element 
Modeler, Design Rule Processor, 
Materials Property Management, and 
Macro Language, are also included. 

The system runs under Xenix and 
supports C and Fortran-77 compilers 
and Ethernet communications. The 
$21,850 price tag doesn’t include the 
386, memory, or disk options. 
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Tektite Boards 


Tektite (London) has added three new 
boards to its TT786 range of graphics 
boards for IBM PCs and compatibles. 
Featuring 2M memory and support for 
the NEC Multisync, CGA, and EGA 
monitors, the new boards use Intel’s 
82786 and provide hardware windows, 
high-speed drawing operations, and fast 
BitBITs as well as Windows, GEM, and 
AutoCAD drivers. 
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MSC/pal v. 3 


MacNeal-Schwendler Corp.’s (Los An- 
geles) MSC/pal is a finite-element analysis 
program that analyzes the stress and 
vibration of structures and mechanical 
components. MSC/pal Version 3, to be 
announced at Autofact, includes solid 
elements, a larger model size, axisym- 
metric elements, thermal-stress anal- 
ysis, and added static and dynamic- 
analysis capabilities. 
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Colorgraphically Speaking 


Colorgraphic Communications’ (Atlanta, 
GA) Cebra 286 is an open-architecture, 
color information-display system con- 
sisting of an 8MHz, 80286 microprocessor; 
512K RAM; two serial ports and one 
parallel port; real-time clock; and AT- 
style keyboard. An EGA 2 board ($600), 
manufactured by the company, offers a 
640-by-350 or 640-by-480 resolution 
and features overlay screens and dual- 
EGA functions. Cebra 286 is available 
in 13-inch ($3600 and up) and 19-inch 
($4000 and up) versions. 

The company also introduced a 19-inch 
vari-sync EG2040 monitor. The new 
monitor, which adjusts to resolutions 
from 640 by 350 to 1024 by 768, features 
a .31mm dot pitch, 40Hz to 100Hz ver- 
tical-scan frequency, and 65MHz video 
bandwidth. The monitor is switch- 
selectable for TTL or analog input, with 
an unlimited number of colors available 
in analog and 64 colors available in TTL. 

The EG2040 will run with all EGA 
cards and can be used with the IBM AT 
and PS/2, Macintosh IT, and compatibles. 
Prices for the monitor begin at $2200. 
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VideoShow Presentation 


A new system that integrates photo- 
graphic images and computer-generated 
images has been introduced by General 
Parametrics (Berkeley, CA). Designated 
the Videoshow Presentation System, 
the new product lets users capture, edit, 
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combine, and display photographic and 
computer-generated images for output 
to video, slides, and overheads. 

The heart of the Video Presentation 
System is Videoshow Professional, a 
video presentation unit that provides 
high-resolution color images combining 
photographs with computer-generated 
charts and graphs. Additional features of 
the unit include wireless remote control, 
Kodak wired remote control, and genlock. 

The new system also uses an image- 


compression technique newly devel- 
oped by the company that lets users 
compress a typical 500K Targa image 
down to 40K “with excellent resolution 
and clarity and no noticeable reduction 
of image quality,” according to the com- 
pany. The system also uses a pixel-free 
proprietary graphics technology called 
MacroVision II that creates computer- 
generated images with up to 5000 colors 
and photographic images with up to 
100,000 colors. 

The Videoshow Professional System 


Presto! 


A Link to 
Mainframe 
Graphics 


EMU-TEK Seven Plus Graphics Terminal Emulation Software 


Compatible—works with virtually all 4107 


compatible programs. PATRAN® UNIRAS® 


REACCS® and DI-3000® are just a few. 


Sensible—adds versatility to 
your PC-based workstation. 
The PC you use for word 
processing or spread sheets 
can be used as a graphics 
terminal, too. 


DI-3000 is a registered trademark of Precision Visuals, Inc., PATRAN is a trademark of PDA Engineering, REAACS is a registered trademark 
of Molecular Design, Ltd., and UNIRAS is a trademark of UNIRAS, Inc 


Affordable—at $695, our 4107 emulation 
software is the cost-effective way to link a 
PC to host computer graphics. 


Reasonable—find out how 
our whole family of graphics 
terminal emulation software 
makes good sense for the 
work you do. Call today for 
more information. 


(714) 995-3900 (800) 962-3900 (800) 972-3900 (Calif.) 
10801 Dale St., Suite M-2, P.O. Box 615 
Stanton, CA 90680 Telex: 887840 
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consists of an image-capture board, 
monitor, video camera, and two newly 
developed products: ImageProcessor im- 
age-processing software and Image- 
Link interface board. The system works 
with an IBM AT or compatible with a 
1.2M disk drive, as well as with the 
General Parametrics Presentation 
Products library and TGA-compatible 
files such as AT&T’s Tips and Time Arts’ 
Lumena. The Videoshow Professional 
sells for $8495; ImageProcessor and Im- 
ageLink together retail for $2000. 
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Electrohome Systems 


Electrohome (Kitchener, Ontario) will 
display two of its newest projection sys- 
tems—the ECP Graphics and the ECP 
3000. 

The single-lens ECP Graphics replaces 
the company’s ECP CAD/CAM system. 
The $21,995 ECP Graphics runs from 
15 to 80KHz and projects data/graphics 
on flat, curved, or rear screens from five 
feet to 14 feet. 

The ECP 3000 is a three-lens data/ 
graphics and video-projection unit that 
runs from 15 to 50KHz and projects 
information on screens from five feet to 
25 feet. Additional features of the $14,995 
unit include vari-scan circuitry and in- 
frared remote control. 
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VersaCAD Package 


VersaCAD/Mechanical, a specialized 
mechanical program for VersaCAD De- 
sign, will be demonstrated by Versacad 
Corp. (Huntington Beach, CA). The 
package, which complies with the ANSI 
Y.14.52 standard, features cross- 
sectional properties, geometric toler- 
ancing and symbols, associative dimen- 
sioning, and a mechanical template with 
symbol libraries. 

Also demonstrated will be VersaCAD 
Design (covered in July’s CGW ) and 
VersaC AD/Macintosh Edition (covered 
in October’s CGW ). 
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Metheus Pushes Price Down 


The Ultra Graphics Accelerator (UGA), 
announced recently by Metheus Corp. 
(Hillsboro, OR), sets a new price point 
for high-resolution PC-graphics acceler- 
ator cards. 

Occupying a half slot on IBM PC/XT/ 
ATs and compatibles, the $1395 UGA 
features a 1024-by-768-by-4-bit-plane 
resolution and speeds of 10 million pix- 
els per second for random vector draw 
and more than 60 million pixels per sec- 
ond for polygon-fill applications. ““The 
UGA offers even higher performance 
than the VGA standard that IBM has 
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announced for the PS/2,” says a com- 
pany spokesperson,‘‘...allowing the 
PC to run many graphics-intensive 
applications with a level of efficiency 
previously achieved only by high-cost 
workstations.”’ 

The UGA uses the Metheus Omega 
graphics engine and a proprietary chip 
set that is a VLSI implementation of 
Metheus’ patented microprogrammable 
architecture. This, according to the 
company, allows the UGA to provide 
twice the performance in half the space 
normally consumed by a PC graphics card. 

The UGA is compatible with pack- 
ages such as AutoCAD, VersaCAD, 
Cadkey, P-CAD, Ventura Publisher, 
Pagemaker PC, and Harvard Presen- 
tation Graphics, as well as GEM and 
Windows environments. It also offers 
CGA emulation and optional EGA for 
compatibility with a wide range of MS- 
DOS software. 
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SmariCAM 3-D for PC 


Point Control Co. (Eugene, OR) will in- 
troduce what it claims is the first full 
3D NC/CNC graphics programming 
system for MS-DOS computers. 

The new SmartCAM 3-D system creates 
tool paths by interacting directly with 
graphics on the screen. Based on a true 
3D database, SmartCAM 3-D automates 
the entire code-generation process, 
thereby eliminating the use of language- 
based programming and allowing pro- 
grammers to edit tool paths graphically 
and obtain the optimum cycle time 
with the best machining practices. 
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interleaf for the Mac 


Interleaf (Cambridge, MA) announced 
recently that its Interleaf Publisher 
document-processing software is avail- 
able for Apple’s Mac II PC. Previously 
available only on workstations, the 
software is especially adept at handling 
long, complex documents that incor- 
porate both text and graphics. 

The $2495 package uses a Mac II with 
5M RAM and a 40M hard disk. A com- 
plete system, including hardware, soft- 
ware, and one year’s support, sells for 
$10,900—with an Apple LaserWriter Plus 
printer, the system is priced at $16,500. 
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Transparency Viewers 


A family of transparency viewers from 
In Focus Systems (Tualatin, OR) lets 
users magnify and project presentations 
onto a large screen. The device rests on 
top of an overhead projector’s glass plate. 
Text and graphics developed on a range 
of computers—including IBM PCs, PS/2s, 
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and Apple machines—can be stored and 
displayed. 

The basic unit, PC Viewer 6420AV, 
offers a resolution of 640 by 200 and 
sells for $895. The $1695 6448AV adds 
640-by-480 resolution, multisync capa- 
bility, color deselect, and a range of con- 
trols. For even more portability, the 
$2495 6448C2 adds 1M of display memory 
and the ability to store and display the 
equivalent of about 75 transparency 
overlays. The battery-operated device 
also provides windowing, scrolling, and 
index-control capabilities. 
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Cadmax for 386 


Version 3.0 of Vector Automation’s 
(Baltimore) Cadmax 2D and Cadmax 
3D software for 386 PC workstations 
is now available. 

Previously available on the Micro- 
VAX II, version 3.0 runs with 32-bit in- 
structions, standard MS-DOS, and Virtual 
Memory Management, which stores an 
entire program, drawing, and graphics 
database in expanded memory and ac- 
cesses it directly. 

Cadmax 2D ($3350) includes Menu 
and Macro Languages, Bill of Materials, 
DXF file transfer utility, and Symbol 
geometry. Eight views can be displayed 
simultaneously, and users can enter and 
edit geometry in any view at any time. 
Each view can be windowed, scaled, and 
rotated independently. 

Cadmax 3D ($3950) includes all Cad- 
max 2D features plus 3D wireframe. 
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Color Imager 


Telex Communications (Minneapolis) 
has introduced what it claims to be the 
first electronic imager to display color. 

The new MagnaByte 5220-I consists 
of an LCD palette that fits on the top 
of any standard overhead projector, an 
interface card which inserts into a PC, 
and a hand-held remote control. By con- 
necting the palette and remote control 
to the interface card and turning on the 
computer, users can project text or graph- 
ics in color from the PC’s display screen, 
without the need for special software. 

Available for $1580, the new system 
can be used with color and monochrome 
IBM PC/XT/ATs and most compatibles. 
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SpectraGraphics Enhanced 


The DS 1082GXP, a compact version 
of SpectraGraphics’ (San Diego) 19-inch 
DS 1082GX graphics system, was an- 
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2150 Industrial Parkway 
Silver Spring, Maryland 20904 


Telephone: 301-622-3906 
Twx: 710-825-0422 
FAX: 301-622-9451 


 Jwinterm: 


Terminal Emulator 


nounced recently. 

The new version consists of a 1024- 
by-1024, 16-inch color monitor, IBM 
5080-style keyboard, mouse, and display 
controller. In addition, the programma- 
ble function switch box and dials re- 
quired by Catia or Cadam software 
applications have been replaced by 
screen menus, thereby reducing the 
desktop footprint by more than half 
that of a standard workstation. 

The $11,900 system includes 1M of 
display-list memory, optionally ex- 
pandable to 2M. It is compatible with 
the IBM 5080 Model 2A and is equipped 
to run Cadam or Catia software. 
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Illustration on a PC 


Designer is a new full-color graphic arts 
and technical illustration program from 
Micrografx (Richardson, TX). Compatible 
with Microsoft Windows 2.0 and Win- 
dows/386, Designer lets users create 
complex artwork and illustrations by 
tracing scanned images as well as con- 
struct complicated architectural designs. 

Polygon and curve editing features and a 
polygon path for creating and filling ir- 
regularly shaped objects are included in 
the $695 package. Additional features 
include the ability to import, merge, and 


save bitmapped images from scanners or 
paint programs and to perform such 
functions as fillet, chamfer, and rotation. 
Designer’s user interface is based on 
Windows 2.0, offering additional com- 
patibility with IBM’s Presentation 
Manager for OS/2. An IBM PC or com- 
patible with 512K memory and two floppy 
drives, graphics card, monitor, and 
printer are required—a hard disk, mouse, 
EGA or VGA graphics card, and 640K 
memory are recommended. 
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SY©) Also of Note 


The following companies, whose new 
products have been covered in this section 
in recent issues of CGW, will also be ex- 
hibiting at Autofact: Alias Research 
(March issue) will demonstrate its Alias/1 
3D industrial design and styling system; 
Computervision (October issue) will 
demonstrate its recently updated CADDS 
4X software; Prime Computer (May is- 
sue) will demonstrate its PXCL 5500 3D 
interactive graphics workstation; and 
Boeing Computer Services (January is- 
sue) will demonstrate its Axxyz mechan- 


ical CAE/CAD/CAM software. 
FOR INFO ON ALIAS, CIRCLE 200; COMPUTERVI- 
SION, CIRCLE 204; PRIME, CIRCLE 202; BOEING, 
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CAREER OPPORTUNITIES IN 


COMPUTER GRAPHICS 


CAD/CAM Systems e Graphic Peripherals 


The Computer Graphics field is one of the most dynamic growth areas of all 
EDP technologies. It offers unsurpassed career opportunities to professional 
level personnel with experience in a wide range of engineering/technical/ 
commercial applications. 

C. J. Vincent Associates, the leading professional recruitment firm servicing 
this industry since 1975, is experiencing continuing strong demand from our 
client companies for qualified professional level candidates for a wide variety of 
positions including: 

¢ Sales/Marketing Management 

¢ Sales Engineers 

¢ Hardware and Software Engineering/Management 
¢ Application/Systems Engineers 

Compensation for qualified candidates ranges from $25,000 (minimum one 
year experience) to over $60,000 for managment positions (with realistic poten- 
tial for higher income in sales and sales management). 

If you are interested in pursuing new opportunities in this dynamic growth 
industry, we can facilitate your search and evaluation. All fees are paid by our 
client companies. Please send resume or call Lou Cote. 


C.J. VINCENT ASSOCIATES, INC. 


2000 Century Plaza, Columbia, Maryland 21044 (301) 997-8590 
Since 1975, Computer Graphics Professionals — Nationwide 
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TwinTerm™ turns your PC into a 
full-featured graphics terminal. 
Includes support for: 


M@ TEK 4100 and 4200 series 


M@ DEC VT100, VT220, 
VT240/241 


M AT, PS/2, and UNIX/VMS 
workstation environments 


To learn more about the TwinTerm 
family of terminal emulators, call 
(213) 568-9119. 


Advanced Technology Center 


5711 Slauson Avenue, Suite 238 
Culver City, California 90230 


TWX 510-101-1670 
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 (Pssst...What'’s the password?) 


Pec ce counts. When it comes to plotters--or. any 
drafting tool. That’s why it pays to remember the name 


that means precision. Mutoh. Because at Mutoh, we make Numericon. Today, Mutoh continues a tradition of innova- 
the precision products designers draftsmen need. From 


tion and painstaking attention to detail. A tradition 
drafting equipment and plotters to CAD/CAM. ae _ that’s earned us over 900 patents in the past half-century. 
We’ ve been around for a 


So if precision in plotters 
while, too. Back in 1953, we i. es mean’s something to you, re- 


were the first company in — = member the password. Mutoh. 
sword in plotters. 


‘Japan to offer an arm-type drafting machine. We were 
also the first to develop a large-sized plotter--the 


_ Mutoh’s F-Series plotter _ 
@takes either pen or pencil for ease of plot correction 
- @accelerates up to 5.7G 
\ @has a resolution of 0.0imm(0. 0004in’) 
- @and a speed of up to 44.5 inches per second. 


V//} /MUTOH | INDUSTRIES Lrp.« @ For Additional information 
Wig x 
Y, 


TING 3 ikejiri 3-chome, Setagaya-ku, Tokyo 154 Japan Tel: (03)413- itt MUTOH AMERICA INC. 895 Eambrece Drive, Elk Grove Village, IL 60007 Tel: (312)952- 8880 FAX: (312)952- 8808 
MUTOH Telex:242-2575 (DRAMUT J) Fax:03-411-9025 


oo MUTOH EUROPE GmbH. Klosterstrasse 112 4000 Dusseldorf 1 F.R. Germany Tel:0211/3613095 Telex: 8588880 MUTOH D 
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LOOKING FOR 
MAINFRAME GRAPHICS 
PERFORMANCE 
ON THE AT 


CLIPPER GRAPHICS” 
Has the answer. 


SPEED 


Up to 20 Times Faster 
Line Draw 


RESOLUTIONS 
720x560, 1020x816 
1280x1024, 60 Hz 

noninterlaced 


ACCURACY 
64k Integer Address Space 
32 Bit Floating Point 
Data Types 


FEATURES 
BLTs, Raster Ops, 
Bezier Curves, Stroke Text 
and more 


INTERACTIVITY 
CGA Compatibility 
Display List Processing 
2D/3D Transformations 


SUPPORT FOR 
C Library, PHLIP™ GKS 
HOOPS™ GEM™ 
TEKTRONIX® 41xx 


CAD/CAM SUPPORT 


AutoCAD® Computervision® 
MICRO CADAM® 
VersaCAD™ 


WARRANTY 
One Full Year 


OEM Prices Available 


Pixelworks, Inc. 
The High Performance Graphics 
Company 
See us at AutoFact booth 3030 


800-247-2476 
225A Lowell Road 
Hudson, NH 03051 


CLIPPER GRAPHICS, PHLIP HOOPS, GEM, Tektronix, 
AutoCAD, Computervision, MICRO CADAM, and VersCAD 
are trademarks of their respective companies 
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Get the Picture. . . Fast 


Brilliant Image (New York) offers Com- 
puter Picture Service which turns West 
End Film’s Artwork and Autodesk’s Auto- 
CAD files into boardroom-quality slides 
and overheads overnight. Artwork users 
can send .HEX files and AutoCAD 
users can send .DXF files to Computer 
Picture Service via modem or courier. 
Standard turnaround for transforming 
a graphics file into a slide is 24 hours 
and the cost is $10. Faster turnaround 
is available. This service also supports 
Lotus 1-2-3, Symphony, Freelance Plus, 
Graphwriter, Harvard Graphics, Impres- 
sionist, PC-Slide, Microsoft Chart, and 
Mirage. 
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Desktop Publishing Guide 


Aiming to teach desktop publishers the 
basics of design, Ventana Press (Chapel 
Hill, NC) has published Looking Good 
in Print: A Guide to Basic Design for 
Desktop Publishing. Author Roger C. 
Parker introduces the reader to basics 
such as white space, bullets, typefaces, 
screens, rules, and boxes, and then ap- 
plies these basics in examples of several 
design makeovers. Parker also discusses 
10 common design pitfalls and how to 
avoid them. 1987, 270 pages, $23.95. 
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Micro-Engineering Directory 


Decision Graphics Inc. (Huntsville, AL) 
is now shipping The Directory of Micro- 
Engineering Software/Services. Con- 
taining over 700 programs in civil en- 
gineering, computer-aided design, 
mechanical engineering, and other ap- 
plications, this directory provides the 
reader with information on system 
requirements, pricing, maintenance/- 
support, special hardware requirements, 
dealer information, and more. The sec- 
tion on services includes 250 vendors 
and information on market emphasis, 
type of service offered, sales volume, 
geographical area serviced, and princi- 
pal contacts. 1987 (updated twice a 
year), $239. 
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Programming Tips 


For the novice and expert alike, Ven- 
tura Tips and Tricks is a new book on 
Xerox’s desktop publishing program. 
Author Ted Nace walks the beginner 
through an introduction to Ventura 
Publisher version 1.1 and offers tutori- 


als on newsletters, reports, and busi- 
ness forms. Topics for the advanced user 
include the finer points of typographic 
manipulation, document layout strate- 
gies, merging Lotus worksheets and 
graphics, and hyphenation. User notes 
and tips are given on graphics pro- 
grams, laser printers, scanners, and high- 
resolution monitors. Peachpit Press 
(Berkeley, CA), 288 pages, $15.95. 
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Presentation Systems 


Video & Graphic Presentation Systems 
is a new report available from Interna- 
tional Planning Information Inc. (Red- 
wood City, CA). Published by Intertec 
Development, this study covers such 
issues as what technologies are rele- 
vent to the development of computer- 
aided presentation graphics systems, 
how the current market is structured, 
and how the vendor’s presence is like- 
ly to change during the forecast peri- 
od. 1987, 200 pages, $995. 
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Shake Out in A/E Firms 


Professional Service Management Jour- 
nal and A/E Marketing Journal 
(Newington, CT) have sponsored a 
study profiling the A/E firm of 1997. 
According to the study, all mid-sized 
A/E firms will be obsolete; large firms 
and a few specialized firms will predom- 
inate. Heralding a major change in the 
way A/E firms do business, the study 
covers topics such as the changing roles 
of managers, procedures for project 
management, profitability, new mar- 
kets and services, and how firms will 
market. 56 pages, $25. 
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User Exchange Service 


The Posthauer Company Inc. (Houston, 
TX) is offering a computerized network 
that ties CAD users together for buy- 
ing, selling, and trading used CAD 
equipment, software, data, and support 
services. Called VUES (Vendor User 
Exchange Service), this service 
eliminates dealer and broker fees and 
does not require a computer terminal. 
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A Journal for PostScript 


Published quarterly by Pipeline Assoc. 
Inc. (New York, NY), The PostScript 
Language Journal features product 
reviews, an ongoing PostScript tutori- 
al, PostScript tips and tricks, and arti- 
cles on advanced topics in PostScript 
programming. Subscriptions are $15 
per year. 
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November 


16-Dec. 30 High Tech/ 
High Touch: Computer Graph- 
ics in Printmaking exhibi- 
tion sponsored by Pratt Insti- 
tute; held in New York. 
Contact: Pratt Manhattan 
Gallery, Puck Bldg., 295 
Lafayette St. at Houston St., 
New York, NY 10012; 212/ 
925-8481. 


17-49 Computer Aided 
Publishing (CAP) ’87 spon- 
sored by Computer Aided 
Publishing; held in Chicago. 
Contact: Computer Aided 
Publishing, 90 W. Mont- 
gomery Ave., Suite 200, 
Rockville, MD 20850; 301/ 
294-8710. 


19-22 International Con- 
ference and Exposition on 
Electronic Publishing spon- 
sored by Seybold Seminars 
and ProjectAsia; held in 
Hong Kong. Contact: Sey- 
bold Seminars, 6922 Wildlife 
Rd., Malibu, CA 90265; 213/ 
457-5850. 


22-24 Electronic Demand 
Publishing conference spon- 
sored by the Institute for 
Graphic Communication; 
held in Boston. Contact: In- 
stitute of Graphic Communi- 


cation Inc., 375 Common- 
wealth Ave., Boston, MA 
02115; 617/267-9425. 


December 


4-5 1987 AIA Colorado 
Design conference and exhi- 
bition sponsored by AIA 
Colorado; held in Colorado 
Springs. Contact: Trudy 
Aron, Executive Director, 
American Institute of Ar- 
chitects of Colorado, 1459 
Pennsylvania, Carriage 
House, Denver, CO 80203. 
303/831-6183. 


6-9 The New Tools— 
Computer Graphics for De- 


COMPUTER 
SLIDE IMAGING 


From the following 
softwares 


= | otus Free- 
lance Plus™ 


= Lotus 1-2-3™ 
= Zenographics”” 


= 35mm Express’ 
= Harvard Presentation Graphics™ 


We can accept your files via modem 
and ship overnite to any location. 


CALL TODAY! 


1-BO0O-DIAL 420 


AS LOW AS 


$695 


PER SLIDE 


INNYS. 212-725-DB200 


= MANE 


ae EAST ute aes NEW YORK, N.Y. 10010 


Lotus Fre va Bas , Lot Bean; a Trader 
Express aps ios ark of Bus, SE Pro fes: 


is Dev jhe Zeno 
Se pale fi aeten shoe i 
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sign Fall ’87 sponsored by 
the Pratt Center for Com- 
puter Graphics in Design; 
held in New York. Contact: 
Barbara Jeffe, Pratt Center, 
45 Stephenson Terrace, Bri- 
arcliff, NY 10510; 914/ 
741-2850. 


9-44 Digital Scanners and 
Automatic Digitizers confer- 
ence sponsored by the Insti- 
tute for Graphic Commun- 
ication; held in Boston. Con- 
tact: Institute for Graphic 
Communication Inc., 375 
Commonwealth Ave., Bos- 
ton, MA 02115; 617/267- 
9425. 


15-17 Winter National 
Design Engineering show 
sponsored by the American 
Society of Mechanical En- 
gineers; held in Anaheim. 
Contact: Show Manager, 
Winter National Design En- 
gineering Show and Confer- 


ence, 999 Summer St., 
Stamford, CT 06905; 203/ 
964-0000. 


46-48 Microcomputer Graph- 
ics 87 conference sponsored by 
Expoconsul Int’l. Inc.; held in 
New York. Contact: Expocon- 
sul Int’l. Inc., 3 Independence 
Way, Princeton, NJ 08540; 
609/987-9400. 


16-18 1987 AEC Expo 
sponsored by Expoconsul 
Int’1. Inc.; held in New York. 
Contact Expoconsul Int’l. 
Inc., 3 Independence Way, 
Princeton, NJ 08540; 609/ 
987-9400. 


January 1988 


43-15 Computer Graphics 
’88 sponsored by Frost & Sul- 
livan Inc.; held in San Die- 
go. Contact: Carol Every, 
Customer Service, Frost & 
Sullivan Inc., 106 Fulton St., 
New York, NY 10038; 212/ 
233-1080. 


SOLID MODELING ON A PC 
FOR $349 


ModelMATE is a true solid modeling software package with the power 
of the “big guys” at a fraction of the cost. By providing a low cost, high 
quality package, we plan to make 3D modeling capabilities available 
to all serious users — not just a privileged few. 

If you are an engineer, designer, draftsman, architect, or just 
interested in 3D, ModelMATE is for you. It has the power you need, 


at a price you can afford. 


ModelMATE’s powerful solid modeling technique (B-rep) places it a 
class above point-line (wireframe) CAD software. This capability is 
further enhanced by the rll features . 


3D Cursor 

Extrusions 

Construction Planes 

Surfaces of Revolution 
Multiple Display Windows 

3D Splines 

Automatic Sectioning 

Object Duplication & Scaling 
Interference Checking 

6 Standard Views & Isometric 
Perspective 

Light Source Rendering 
Unlimited User-Definable Views 
Hidden Line Removal 

Floating Point Accuracy 


Seales and Rendered U g ModelMATE 
An optional print package is available for $49. 


A package for transferring ModelMATE models to DXF, IGES, and other 
popular CAD files is also available for $49. 


System Requirements: IBM PC/XTI/AT, 512K RAM, & one floppy. 
Graphics Card: Hercules, CGA, EGA, PGC, and others. 


Recommended: Math co-processor, 640K RAM, mouse or digitizer. 


Control Automation, Inc. 
P. O. Box 160100, Altamonte Springs, FL 32716-0100 


For immediate information, call (305) 682-7077 


IBM PC/XTIAT are registered trademarks of IBM Corp. 
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141 


25-Feb. 25 High Tech/ 
High Touch: Computer Graph- 
ics in Printmaking spon- 
sored by the Pratt Institute; 
held in New York. Contact: 
The Rubelle & Norman 
Schafler Gallery, Pratt Insti- 
tute, 200 Willoughby Ave., 
Brooklyn, NY 11205; 718/ 
636-3600. 


February 


3-5 1988 Multiconference 
on Modeling and Simulation 
sponsored by the Society for 
Computer Simulation; held 
in San Diego. Contact: SCS, 
POB 17900, San Diego, CA 
92117; 619/277-3888. 


3-5 Imagina ’88 confer- 
ence on new images spon- 
sored by Imagina ’88; held in 
Monte Carlo. Contact: 
Imagina—Monte Carlo, B.P. 
239, 75564 Paris, Cedex 12, 
France. 


7-9 Automated Design 
and Engineering for Elec- 


tronics (ADEE ’88) spon- 
sored by Cahners Exposition 
Group; held in Santa Clara, 
CA. Contact: Show Man- 
ager, ADEE West, Cahners 
Exposition Group, 1350 E. 
Touhy Ave., POB 5060, Des 
Plaines, IL 60017-5060; 
312/299-9311. 


9-41 Computer-Aided Pub- 
lishing CAP ’88 East spon- 
sored by Computer-Aided 
Publishing CAP; held in 
Washington, DC. Contact: 
Computer-Aided Publishing 
CAP, 90 Montgomery Ave., 
Suite 200, Rockville, MD 
20850; 301/294-8710. | 


21-25 Electronic Printing 
Systems/Directions in Digi- 
tal Imaging conference spon- 
sored by Electronic Printing 
Systems; held in San Jose, 
CA. Contact: EPS ’88, 1855 
EK. Vista Way, Suite 1, Vis- 
ta, CA 92084; 619/758-9460. 


22-24 Computer Graphics 
New York sponsored by Ex- 
hibition Marketing & Man- 
agement Inc.; held in New 
York. Contact: Exhibition 
Marketing & Management 
Inc., 8300 Greensboro Dr., 
Suite 1110, McLean, VA 
22102; 703/893-4545. 


CALL FOR PAPERS 


e NCGA Animation Awards 
and Video Gala held in Ana- 
heim, March 20-24, 1988. 
Contact: Communications 
Dept., National Computer 
Graphics Assoc., 2722 Mer- 
rilee Dr., Suite 200, Fairfax, 
VA 22031; 800/225-NCGA. 
In VA, 703/698-9600. 


e 1988 Artificial Intelli- 
gence and Advanced Com- 
puter Technology conference 
and exposition held in Long 


Beach, CA, May 4-6, 1988. 
Abstracts of 200-300 words 
should be submitted by 
November 20, 1987. Contact: 
Dr. Murray Teitell, General 
Program Chairman, AI ’88, 
Intelligence Choice, 1050 
Duncan Ave., Suite D, Man- 
hattan Beach, CA 91109; 
213/379-9680. 


e Pittsburgh Modeling and 
Simulation conference held 
in Pittsburgh, May 5-6, 
1988. Abstracts of 50 words 
should be submitted by Jan- 
uary 31, 1988. Contact: Wil- 
liam G. Vogt or Marlin H. 
Mickle, Modeling and Simu- 
lation Conference, 348 Ben- 
edum Engineering Hall, Univ. 
of Pittsburgh, Pittsburgh, 
PA 15261; 412/621-4141. 


Computer Graphics World 
welcomes news of computer- 
graphics related events. Send 
complete information for re- 
view at least 10 weeks prior to 


issue month to: Graphics 
Events, Computer Graphics 
World, POB 1112, Littleton, MA 
01460. 


4. CAE Workstations .. 
(16 pages) Low end CAD/CAM workstation 
_ revolution plots new industry course 
_ 2, Computer Graphics in Animation.......... $5.00 
(24 pages) From engineering to special 
effects for film makers 


| 3, Computer Graphics Market Outlook (8 pgs). . . $3.50 
4, Hard Copy Buyers Guide (40 pages)........ $9.50 


_. §. Graphics MicrotestReports............... $5.00 
___ (24 pages) Annual Review of Richard 
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RETURN ORDER TO: Pat Pizza 


COMPUTER GRAPHICS WORLD, P.O. BOX 1112, LITTLETON, MA 01460 TEL: 617-486-9501 


Zip 


$3.50 6. Applications of Computer Graphics 


COMPUTER GRAPHICS WORLD 


— $5.00 


(24 pages) Cross selection of the varied applications 


using computer graphics 


7, Electronic Publishing & Computer Graphics. . $9.50 
(36 pages) Fast growing market is more 


than “desk top” 


8. Business/Presentation Graphics 


(16 pages) Key guidelines including 
service center vs in-house production 


9. Computer Graphics in Automated Mapping 
and Geographical Information Systems 


U6ecces.............. 


eee eee eee eee eee ee eee ae ee > OE > 


DIM |MIM/|M| M/W 


Subtotal 


Tax 


Total 
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Total 
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APPLICATIONS 
S oF 
——————————— COMPUTER 
GRAPHICS 


Next May 
24,000 design and construction 
professionals will be 
heading for the world’s largest 
and most prestigious 
computer and management show. 


Shouldn't you be there, too? 


A/E/C SYSTEMS ‘88 


... an incredible, must-see computer, reprographics and management show 
for architects, engineers, contractors and facility managers 
... over 1400 booths... 100 conference sessions 
... 24,000 attendees 


May 2-5, 1988 
McCormick Place North 
Chicago, IL, USA 


O on on exhibiting or attending, contact 
A/E/C SYSTEMS, P.O. Box 11316, Newington, CT 06111 203/666-6097 
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CHOOSE LASER FOCUS 


1987 BUYERS’ GUIDE 


Revised and Expanded for 1987 
Completely updated product information 
on nearly 2,000 companies providing 
these products and services: 


Lasers and Accessories 

Laser Systems 

Detectors and Accessories 

Image Processing & Display Equipment 
Vision & Viewing Systems 

Fiberoptic Components & Systems 
Optics 

Optoelectronic Devices 

Materials & Substrates 

support & Positioning Equipment 
Electronics & Signal Analysis Equipment 
Optical Test & Measurement Equipment 


Vacuum, Cooling and Gas-handling 
Equipment 


Services 


1987 BUYERS’ GUIDE 


Send this form with your check to: 
1987 BUYERS’ GUIDE 
Dept. CGW11 
4421 South Sheridan 
P.O. Box 180 
Tulsa, Oklahoma 741041 USA 


Name 
Company 
Address 
City/State/Zip 


Country 


Be sure you have the only directory you'll need all year 
for the most complete and authoritative product and 
company listings in your technology. 


Whether you're purchasing products, researching indus- 
try players, compiling a mailing list or targeting markets 
for your products, the 1987 BUYERS’ GUIDE provides 
what you need to know. 


You'll have at your fingertips a database on the industry 
worth tens of thousands of dollars and available nowhere 
else in this detail. The easy to use format contains: 


Over 600 pages, concisely organized into 16 
sections—950 separate products and their 1,800 
suppliers—50 pages of operating specifications 
on every commercially available laser—over 250 
pages of advertising and short form catalogs 
from leading manufacturers. 


Your satisfaction is assured. If the 1987 BUYERS’ GUIDE 
does not direct you to the product, system, service, or 
supplier you need, just return it in 30 days for a full 
refund. 


Supplies are limited, so place your order today. Simply 
fill out and mail the form below to receive your copy of 
the most complete indusiry directory anywhere. 


Order Form 


[] U.S. & Canada $65 Surface Mail 
[] U.S. & Canada $75 First Class 


[| Elsewhere $75 Seamail 
[| Elsewhere $90 Airmail 
Please send copies 


as shown above. 


PAYMENT MUST ACCOMPANY ORDER and 
be in U.S. funds. Make check payable to 
LASER FOCUS BUYERS’ GUIDE. 


STUDIO 7 


e User’s Guides 
e Product Descriptions 
¢ Consulting 


Contact: Richard McGrath 
Operations Manager 
(415) 595-8401 (415) 956-6097 


Studio 7 Technical Documentation 
2640 Melendy Dr., San Carlos, CA 94070 
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THE MURAL PLOTTER 
$2,495.°° 


eD SIZE (Actual Plot Area 25”x34”) 
eWALL MOUNT (Standard Equipment) 
eHPGL COMPATIBLE (HP 7475) 
eRS232C (Standad Serial Interface) 
eCALL FOR MORE INFORMATION: 


(413) 534-4400 
United Innovations 


Crossroads Industrial Park, Holyoke, MA 01040 
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PC CADD: 
A Buyer's Guide 1987 


In this most recent edition of 
the biannual report, Dan Smith 
and Eric Teicholz review 21 
leading PC CADD systems. 
Some of the systems reviewed 
are: AutoCAD from Autodesk, 
CAD Solutions from Sigma 
Design, CADwrite from IBM, 
CADVANCE from CalComp, 
DataCAD 3.1 from Microtecture, 
Drawbase from Skok, Personal 
Architect from Computervision, 
and VersaCAD Advanced from 
VersaCAD Corp. The report 
includes an analysis of each 


system's capabilities. Price: $170. 


Featuring 
products, 
employment opportunities, 
services, systems 


& software. 


Graphics Terminals and Workstations: 


A Study Report on 
the Changing Face of Graphics 


e Graphics Workstations and Terminals 
market $1.8 billion in 1986, will exceed 
$2.5 billion in 1991 

@ Higher unit volumes forecast, con- 
tinued price attrition 

e Average Workstation price falling to 
$15,000 and Terminals to $9,000 

e@e PC's and high end Workstations to 
grow at the expense of Graphics Ter- 
minals 

For information on how to order call or 
write: 


INTERNATIONAL 
TECHNOLOGY 
MARKETING, INC. 


120 CEDAR STREET 
WELLESLEY HILLS, MA 02181 
(617) 237-2089 
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CAFM 1987: 
Systems and Strategies 


This three-report series written 
by noted facility management 
automation consultant Michael 
Sena provides complete and 
practical information on 
currently available computer- 
aided facility management 
systems. The series includes A 
Manager's Guide to Facility 
Planning and Management 
Automation, 1987 CADD/FM 
Systems Review, and Using 
Personal Computers in Facility 
Planning and Management. 
Topics include ways to analyze 
CAFM needs, how to cost-justify 
an investment in CAFM systems. 
Price $225. 


Let CADSCAN. Turn 
Your PC Into a 
Drawing Retrieval 
System. ..for only $4995. 


CAD Systems are great for Design Applications 
but when it comes to the Electronic Archival, 
Viewing and Distribution of Large Engineering 
Documents...Nothing Beats the CADSCAN: 
Solution! 


RASTER is FASTER 


CADSCAN. will Scan your Engineering Drawings 
(max. 40" width) for immediate access from your 
PC. (requires MS DOS- & EGA or Hercules Graphic Card. ) 
$4995. Starter Package includes: 


e VIEWPACK: Software to View, Edit & Print 
e Turbo Accelerator Card for Instant PawZoom 
e 25 Scanned Drawings (up to “E’’ Size) 


TO ORDER CALL... 
CADSCANBBEH|/ 5 
(201) 322-9595 


rademark/Owners: . Inc.; MS-DOS/Marcrosott: 
Hercules, Graph X/ Hercules. Viewpack/ Spicer Comp. Dev., inc. 
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CAD/CAM, CAE 
Buyers’ Guide 


IVI WVI/AE » 


Call Cindy Wade 
(617) 354-2339 
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The GSI Report 
on Facility Planning and 
Management Automation 


The GSI Report provides 
corporate and facility designers, 
planners, and managers with a 
monthly analysis of the latest 
system and software, developing 
technology, effective system 
implementation and management 
strategies. Price $115. 


To order any of these 
publications, contact: 
Hope Mascott 
Computer Graphics World 
119 Russell Street 
Littleton, MA 01460 
1-800-458-0011 
Mastercard and Visa accepted. 
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Design Compudata '86 


item 105A. Design Compudata 86 
(Volume 3) 830.00 


Write for CGW’'s “Resources” cata- 
log listing reports, surveys, and 
books available on the computer 
graphics industry. 
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ORDER YOUR 
BUYERS GUIDE NOW!!! 


& THAN 4300 
MeODUCTS FROM 
rg00+ VENDO 
| sProduct Spec etiomiios 


- ating Data 
Mowe Contacts 
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PLOTTER/PRINTER BUFFERS 


IEEE-488 or RS-232 Interfaces 


MicroPlot 80A-HPIB Buffer 
MicroPlot 55-Serial Buffer 
YOU DON’T HAVE TO WASTE TIME WAITING 
ON SLOW PLOTS OR PRINTOUTS! Simply con- 
nect a MicroPlot buffer between your computer 
and plotter or printer. You save time—hours of 
time if you’re working with complex plots. 
*Multiple copy and plot queuing 
¢Bidirectional Buffering 
*Built-in Self Test 
eOne Year Warranty 
256K-$995 512K-$1195 1Mbyte-$1495 
2 Mbyte-$1995 
INTELLIGENT INTERFACES INC 
P.O. Box 1486 
Stone Mountain, GA 30086-1486 
1-800-842-0888 
In Georgia (404) 381-9891 
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eCIM data Market Model 
eCIM Technology & 

Market Seminars 
eCustom CIM Market Data 
eCIM Consulting 


CiMdata provides a Lotus 
4-2-3™ database of accurate 
information on Computer Inte- 
grated Manufacturing (CIM) 
markets. The model is de- 
signed as a decision making 
support tool for management, 
marketing executives, and stra- 
tegic planners. For information 
on how to order call or write: 


420 Cedar Street 
Wellesley Hills, MA 02184 
(617) 235-4124 
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BUSINESS GRAPHICS: 
A QUALITATIVE 
ASSESSMENT 


A new report provides a 
qualitative look at presenta- 
tion graphics markets and 
products, aiding vendors and 
users fo make informed plan- 
ning and purchasing deci- 
sions. Priced: $745.00 (pre-paid) 


EMES ASSOCIATES 
PO. Box 74 
Sudbury, MA 01776 
(617) 877-8232 


CIRCLE 128 ON INFORMATION CARD 


COMPUTER 
GRAPHICS 
WORLD 


Direct Response Postcards pro- 
vide a timely, cost-effective way to 
reach over 45,000 key buyers and 
specifiers in the computer graph- 
ics industry. 


Research on CGW postcards 
shows: 


¢ 99% of the respondents went 
through all the cards in the 
mailing 

e74% used one or more of the 
cards to request more infor- 
mation 

e44% passed the postcards on 
to others in their organization. 


For rates and information, please 
contact your local CGW represen- 
tative. 
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COMPUTER GRAPHICS SHOWCASE sine isco 


low-cost solution for generating high-quality sales leads 
from over 100,000 industry professionals. 


Use Graphics Showcase fo: 


e introduce a new product 


e test a market 


e promote a bulletin 


e announce an employment 


opportunity. 
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Please send camera-ready logo and 60 
words of copy. We'll do the rest. 


For rates and information, contact: 


Shari Hasche 


Computer Graphics World 


149 Russell Street 


P.O. Box 1112 


Littleton, MA 01460-0712 


4-800-225-0556, in MA (617) 486-9501 
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IMPOSING QUALITY 

The VGO-AT video graphics overlay board is 
the best there is. With more than double the 
resolution of competing products (up to 

720 x 480), the board can super-impose 
both text and bit-mapped graphics onto a 
Standard NTSC or PAL video signal. And... 
the result can be output in NTSC, PAL or 
RGB format. 


The VGO-AT’s advanced digital video signal 
processing gives you a high-quality picture, 
with color adjustments completely under 
software control. 


SUPER COMPATIBILITY 

With the board’s VGA/EGA/CGA compatibility, 
you can run virtually all PC software packages 
without additional graphics cards. The VGO-AT 
also ensures compatibility with the Matrox 
EIDS system, an interactive videodisc-based 
training system designed for the US Army. 


In Canada, call (514) 685-2630. 


SUPERIMPOSING APPLICATIONS 
Training simulation/Educational systems 
Broadcast and video production 
Presentation graphics 

Information retrieval systems 


SUPERIMPOSING 
NON-INTERLACED 

For users annoyed by the display flicker 
associated with interlaced displays, Matrox 
Offers a technological breakthrough. The 
VGO-AT/NI is the world’s first non-interlaced 
overlay board that actually scan-converts 
interlaced pictures to provide flicker-free, 
non-interlaced images. 


For an information package on our super- 
imposing products, call us at: 


1-800-361-4903 < ) 


VGO-CGW 
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Don’t Oversell Al 


Creating a true expert system 
will require a lot more research 


By Larry G. Richards 


& 


rtificial intelligence (AI) and 
expert systems (ES) are the 
latest hot topics in engineer- 
ing and manufacturing, but the ap- 
proaches are being oversold. The 
danger is that inflated expecta- 
tions, fueled by premature and ex- 
cessive commercialization of these 
ideas, will lead to disappointment 
and dissatisfaction. That would be 
unfortunate because industry can 
benefit from AI concepts. But it 
must not come to expect too much, 
nor anticipate results too soon. 


Expert Engineering 

At the moment, the most success- 
ful expert systems are in medicine, 
geology, and chemistry. There are, 
however, a few good examples in 
engineering. Two major ES projects 
are those of David Brown and J. R. 
Dixon. Both have successfully simu- 
lated human performance in special- 
ized areas of engineering design. 

At Ohio State University, Brown 
and B. Chandrasekaran developed 
an expert system for a particular 
class of mechanical design prob- 
lems. The goal was to create a sys- 
tem that could produce a known 
object from a collection of known al- 
ternative parts. As part of the pro- 
ject, the investigators developed a 
language (DSPL-Design Specialists 
and Plans Language) to embody 
Larry Richards is associate director of 
the Center for Computer Aided Engineer- 
ing at the University of Virginia. The arti- 
cle is based on research supported by 
the Virginia Center for Innovative Tech- 


nology’s Institute of Computer Aided 
Engineering. 
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their theory of design activity. DSPL 
is implemented so as to reflect the 
level of information processing used 
by a human design engineer. Brown, 
who is now at Worcester Polytech- 
nic Institute, has recently written 
a book on this research. 

In an extensive series of studies 
at the University of Massachusetts 
at Amherst, J. R. Dixon and his col- 
leagues have constructed computer 
programs to create and evaluate de- 
signs in several domains (injection 
molding, casting, plastic extrusion, 
heat fin arrays, and V-belt drives). 
Though their early models were 
largely algorithmic, their recent 
work focuses more on design (actu- 
ally redesign) practice. They have 
come to rely extensively on input 
from human designers to provide 
the basic knowledge and reasoning 
strategies for their programs. 

It’s important to realize that there 
are many ideas associated with 
AI/ES—including list processing 
languages (Lisp, Prolog), heuristic 
reasoning strategies, and now AI 
machines. A variety of commerical 
tools to assist in developing expert 
systems are also available. How- 
ever, the use of these ideas and 
tools does not an expert system 
make. Nor is textbook knowledge 
sufficient to create an ES. An ex- 
pert is an expert because he or she 
knows things other people don’t 
and can do easily things others find 
difficult. 

Building an expert system is a 
significant research project in ex- 
perimental psychology. It is a time- 
consuming process with no guar- 
antee of success. 

The first problem is to identify 


the experts and gain access to them 
for the research necessary to build 
an ES. This can be difficult because 
many companies can’t free up their 
best experts for the necessary amount 
of time. Also, many experts don’t 
want to subject themselves to the 
detailed analysis of their knowl- 
edge and problem-solving skills. 

The second problem is extracting 
and formalizing the knowledge base, 
while the third is identifying the 
reasoning strategies used by the ex- - 
pert. The obstacle here is that ex- 
perts can’t always tell you what 
they know or how they solve prob- 
lems. You must discover these things 
by presenting a series of problems 
to the expert and analyzing his or 
her performance. 

Furthermore, if there are multi- 
ple experts, there may be conflict- 
ing expertise—different experts doing 
different things. In such instances, 
the researcher must then evaluate 
the approaches to determine which 
is best or build a consensus. 

The application of artificial intel- 
ligence to design and manufactur- 
ing has been discussed a great deal, 
but actual work in these areas is 
just starting. While there is much 
preliminary activity on knowledge- 
based systems for design and manu- 
facturing, many are small projects 
focused on isolated problems. 

It is unrealistic to expect rapid 
progress in the field of AI. The 
necessary research must be done. 
Our future as an industrial nation 
depends on it. Knowledge-based 
systems are the key to advanced de- 
sign and analysis tools, as well as 
a necessary ingredient in factory 
automation. COW 


COMPUTER GRAPHICS WORLD NOVEMBER 1987 


MOANA 


CF LAE LD AES ES ‘fees SS GEE Ea, Hen A Vee Ga Gi SG eS 
Se SS ae poche ete age 


oe ee pT 
cola dae 


ae bs 
i 


GRAPHICS TOOLS FOR SOFTWARE DEVELOPERS 


What is HALO? 


HALO is a device independent library 
of 190 graphics subroutines. It is 
compatible with 17 programming 
languages and over 110 graphics 
hardware devices for the IBM PC, 
PS /2 and compatibles. It provides the 
software designer with the richest 
environment of graphics functions; the 
programmer with reliable and well- 
documented tools; and DP managers 
with continuity of user interface and 
database format. 


Who uses HALO? 


Since its introduction in 1982, HALO 
has developed an installed base of 
60,000 + end-users, hundreds of site- 
licensed corporations, government 
agencies, universities, and national 
laboratories, and most importantly, 

a family of over 150 Independent Soft- 
ware Vendors (ISVs) who market ap- 
plications written with HALO. 


What about 
performance? 


Our ISVs are the best proof 

of HALO’s performance. 

They use HALO because: 

—building their own library 
costs too much 

—HALO outperforms the 
rest 

—HALO is easier to pro- 
gram 

—it supports a wider range 
of devices for a_ bigger 
potential market 

—new device drivers are 
added quarterly to prevent 
software obsolescence 
and reduce maintenance 


costs. 


“HALO. 


infinite possibilities in 
graphics and imaging 
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How much does it cost? 


A single license for HALO costs 
$300.00 and includes all device drivers 
and your choice of one compiler 
binding. — 


HALO is fully documented, includes 
LearnHALO (an interactive tutorial) 
and free 800# technical support. 


If you need high performance graphics 
development software that provides a 
migration path to OS /2 and other 
future technology, follow the industry 
leaders—call (800) 992-HALO 


media cybernetics 
8484 Georgia Ave. 

Silver Spring, MD 20910 

(800) 992-HALO 

(301) 495-3305 telex 322014 


HALO is a registered trademark of Media Cybernetics, Inc. 
IBM PC, and PS /2 are registered trademarks of International 
Business Machines Corp. 
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NINE REASONS TO PICK A PEPPER. 


Integrated Series. Each member of 

our PEPPER” PC graphics board family * 
targets a well defined market at unmatched 
value. The PEPPER SGT” squarely hits main- 
stream business, PEPPER 1600” resolves 
desktop publishing, and PEPPER Pro1280" is 
the uncompromising high-definition CAD tool. 
Offices may pool all three, as every PEPPER 
works from the same common software base. 


Multi-Processor Technology. Number 

Nine again advances PC graphics, com- 
bining TI’s 34010 and Intel’s 82786 graphics 
coprocessors in a multiported, memory- 
mapped board architecture.** Intel, TI and the 
host CPU may access display memory simulta- 
neously! Nothing else comes close to this new 
level of multi-tasking performance. 


NNIOS Integration. Each PEPPER has 

NNIOS™ in firmware, the only operating 
system for intelligent eraphics processors. 
Instead of adding more layers of software be- 
tween the hardware and you, NW/OS adapts 
PEPPER’s personality to a distinct graphics 


interface standard. PEPPER becomes a 
Windows, GEM; HALO or CGI graphics card, 
allowing compatible applications to call 
hardware directly! 


Complete Software Base. With NN/OS, 

PEPPERs hit the ground running with 
more applications than any other TI or Intel- 
based graphics card. From popular graphic 
interface standards to Lotus 1-2-3,” AutoCAD, 
Harvard Graphics,” and more. 


Single-Monitor Solution. PEPPERs 

are the only display card you'll need 
because they’re IBM” display mode compatible. 
By replacing DOS fonts with our own, you’ll 
see a 300% improvement in text sharpness 
without added drivers! 


Abundant Display Memory. PEPPER 

starts with over 1 MB of memory which 
may be expanded by 4 times. Memory may be 
used for display-list processing; or allocated as 
a larger-than-screen drawing area, with instant 
access via hardware pan and scroll. 


Picture Credits: (Clockwise from top) Aldus’ Pagemaker® and Enabling Technologies’ Pro3D™ running under Microsoft’ s Windows™; Ray 


Tracing’s Tracer™; 


; Autodesk’s AutoCAD®; MCS’ Anvil 4000™ running under Grafpoint’s 7Graf07™ Tektronix® emulation ; Lotus’ /-2- 3° 


with NNJOS window; MAGI’s Excalibur™ running under CG/; Aurora’s /220™; and Aurora’s /75.™ 
Trademarks: PEPPER, SGT, Prol280, PEPPER 1600, NNIOS, Pioneers in PC Graphics and NUMBER NINE COMPUTER CORP. are all 


trademarks of Number Nine Computer Corp. 


“The PEPPER SGT displays 256 colors at 640 x 480 pixel resolution, and 16 colors at either 800 x 600 or 1280 x 480, all from a 16.7 million 
color palette. The PEPPER 1600 displays 1600 x 1200 monochrome. The PEPPER Pro1280 displays 256 colors at 1280x1024. 


**The PEPPER SGT and PEPPER 1600 contain both the TI 34010 and Intel 82786 gsp. The PEPPER Pro1280 contains the TI chip. 


Development Ease. NN/OS is a resolu- 

tion and device independent interface to 
all PEPPER products. More than a set of graphic 
primitives, VW/OS manages memory, bit-maps, 
windowing, display controls, and operating 
system services. And, NN/OS is extensible, pro- 
viding unparalleled flexibility to meet custom 
requirements for a// software development. 


Support Excellence. Five years of PC 

graphics design and manufacturing expe- 
rience goes into each PEPPER. You'll find 
every Number Nine product production-tough 
and backed by a 2 year warranty. 


sory 
iy Technology Leadership. In PC graphics, 
few companies have consistently brought 
to market as many innovative and advanced 
products as Number Nine. Features that users 
want for greater productivity in an increasingly 
competitive world. 


For Nine solid reasons and a whole lot more, 
*~ dial 1-800- GET-NINE! 
‘sr 


iy 


Number Nine 
Computer Corporation 
725 Concord Avenue, Cambridge, MA 02138 


(617) 492-0999 TELEX 3717799 Number9 UB TELEFAX (617) 864-9329 


CIRCLE 82 ON INFORMATION CARD 


